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gical  Kience.  It  ooemred  to  nw  that  the  Tslne  of  Pfaillips's  TrmtiM, 
wonM  be  greatly  eofaaDced,  bj  introducing  generally  the  Bjmbolie 
charscleta,  ud  the  minsralogic&l  fonnulBs,  adopted  by  Dr.  Thomson. 
To  eSect  this,  it  became  necewary  to  reajrange  the  introdoctory  sec- 
tiaiu  on  the  metals  and  other  simple  bodies,  and  to  eipress  theit  alomie 
relations  to  each  other,  according  to  the  system  of  eqnivslenta  which 
had  been  arrived  u  by  the  investigations  of  Dts.  Thomson  and  Piont. 
Ilie  explanatory  remarks  at  the'cloae  of  the  Introdnction,  render  it  oo- 
necewkry  to  repeat  the  reasons  why  these  atomic  weights  have  been 
preferred.  They  have  been  also  introduced,  in  a  tabalu  form,  with 
ftmiliai  illustrations  of  their  uses,  for  the  benefit  of  the  student.  It  will 
be  observed  that  they  generally  agree  with  the  numbers  obtained  by 
fierzelius,  if  multiplied  by  ten  ;  and,  consequently,  the  mineralogieal 
fonnnlas  fouoded  on  the  same  analyses,  will  be  the  same  whether  we 
adopt  one  or  the  other ;  that  is,  simply  divide  by  the  smallest  nnm- 
beis,  or  calculate  fiom  the  qoantiiies  of  oxygen  oontained  in  the 
several  oonsutuents,  as  has  also  been  explained  in  die  latrodnction. 
Hence  a  large  number  of  Dr.  Thomson's  formulas,  agree  with  Ben- 
daut's ;  the  discrepancies  generally  arising  from  arbitrary  consideta- 
tions,  having  reference  to  their  essential  and  noD~essential  constituents. 
The  formulas  given  by  other  authorities,  also  vary  in  the  same  man- 
ner, 80  that  we  sometimes  have  two  or  three  for  the  same  minetaL 
Chemical  formulas  have  occasionally  been  given,  when  employed  by 
the  analysts  Ihemeelves,  or  in  stating  the  cmnpoeition  of  some  of  the 
more  complex  species,  particularly  of  the  metals ;  but  for  the  porpoeea 
of  mineralogy,  they  shoold  not  be  generally  introduced  to  the  exclu- 
sion of  the  mineralogical  signs,  which  answer  all  the  ends  dewed  in 
nuking  known  the  proximate  constitnents  of  the  species,  and  do  not 
involve  a  knowledge  uf  chemistry  beyond  that  which  most  students 
should  posseas.  Much  may,  however,  be  said  in  favor  of  adoptiiig 
the  plan  so  well  carried  out  by  Beudant,  of  employing  both  formulae. 
Besides  the  changes  thus  sllnded  to,  it  seemed  neceaaary  to  lieat 
of  Kftao  Bubjeets  most  essentially  connected  with  the  science,  which 
had  either  not  been  fully  or  adequately  discussed,  or  had  been  entirely 
omitted.  I  allude  to  Crystallography,  and  to  the  doctrines  of  Pseo- 
domorphism.  Isomorphism  tod  Dimorphism.  Of  these  last,  hut  little 
was  known  when  the  late  Mr.  Philhps  prepared  hia  laat  edition ;  but 
they  were  subjects  familiar  to  Mr.  Allan,  and  certainly  should  not 
have  been  entirely  overlooked  by  him.  They  have  been  now  treated 
of,  perhaps  with  as  much  oopiousness  as  is  deeirabte  i  while  the 
CryetaUognphicBl  part,  has  been  enlaced  by  the  addition  of  many 
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.  new  figures,  and  tbe  iMuling  defioitions  and  elementaTy  principlrs  of 
tluB  deparbneDt  of  the  Bubject.  These  are  founded  on  the  Popular 
Intruduction  to  CrjMaJlognphy,  by  Broohe,  whose  systein  of  nota- 
tion and  primary  fonns,  first  adopted  by  Phillips,  has  been  followed, 
the  nev  iigurefl  of  orystala  now  introduced,  being  lettered  and  drawn 
in  aocordance  with  theta.  It  is  undoubtedly  the  simple,  nmnaihemati* 
cal  method  of  aeqn^ntiRg  the  student  with  Crystallc^raphy,  as  made 
known  in  the  writings  of  Brooke,  and  first  pntetieally  exemplified  by 
tiie  nnmeronB  diagrams  seatteied  throngb  tht  sncceBBive  editions  of 
Mr.  Phillips's  work,  whiob  has  conferred  tipon  it  a  popularity  altoge- 
ther unequalled  by  any  other  treatise  on  the  subject.  His  accurate 
measnTementa  of  cryntalsgBomettmes  confinaing,  and  often  disproving, 
tiiepreTioas,moreme<diauieal,detenninat)onBbyHa)iy,  and  whidiare 
giTen  BO  eztemiTely  in  this  volume,  have  rendered  his  labors  in 
EQiBeralogy  of  utTalnaUa  service  to  other  anthors  who  have  since 
pnblisbed.  This  was  his  pecnlikr  province,  and  be  has  acquired  in  it 
a  pr«-emiDence  which  will  ever  identify  his  aanM  widi  mineralogy. 

In  the  general  Bnangement  of  Uie  Descriptive  part,  1  have  made  no 
ebai^ea.  A  few  species  have  occasionally  been  transferred  from  one 
dass  to  another,  in  eotueqtience  of  newer  and  more  accurate  analyaeB ; 
and  in  some  instaDcee,  for  the  saine  reason,  substances  described  as 
diatiDct  spedes,  have  been  nnited  with  others ;  or  introduced  only  aa 
vsrieties.  S<ane  of  these  last  are  the  foUowing;  Nacrite  has  been 
united  with  Talc,  (Brunswick,  Me.,  Nacrite  with  Mica)  ;  Xantbo- 
phyUite  with  Clintontle,  or  Seybertite,  according  to  Prof.  G.  Rose  ; 
WoUastoniie  and  Stellita  of  Dr.  Thomson,  and  Pectolite  of  Kobell, 
with  each  other,  undn  the  name  of  Stellite ;  Okenite  of  Kobell,  with 
Dysclasite  of  Connell ;  Haningtonite  of  Dr.  Thomson,  with  Mesole ; 
Scolezite  with  Mesolite ;  Spinellane  with  Hauyne  ;  Fleonaate  with 
Spinetle ;  Meionite  with  Scapolite ;  Humboldite  of  Uvy,  with  Da- 
tbolile  ;  PhillipEite  of  Beudant,  with  Purple  Copper ;  Keoctese  of 
Bendant,  with  Scorodite  ;  Fibrolile  with  Kyanite  ;  Xenolite  of 
NordenskiiSld,  with  BonhoMle  ;  Junkerite  of  DnfWnoy,  with  Spa- 
those  Iron ;  Bendsntite  of  lAvy,  (as  shown  by  MM.  Dumour  and 
Deecloizeaox)  with  PhannaktBederite ;  Cyprine  with  Groasularite, 
•B  shown  by  the  analysis  of  tlichardsoD;  Beudsntiloof  Monticelli  and 
CoveUi,  with  Nepheline  ;  Mellilite  with  Hamboldilile,  as  shovm  by 
H.  Damour.  The  number  of  these  might  perhaps  at  the  present  time 
he  considerably  increased.  For  example,  Brooke  and  Tamnai),  have 
diown  the  crystallographical  identity  of  Phacolite  with  Cbabasie, 
though  Br^thaupt  maintainB  the  diatinction,  and  the  analyseB  by  An- 
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deiaon  and  Rimrndsbeig,  are  not  deeiuTe  on  tke  point.  Runmd*- 
beig'B  recent  an^jiia  of  Coroptonite  oonpaTed  wiUiTfaomiooiie,  •Jtoo 
showsan  exact  agieementin  the  atomiccoDnitution  of  these  two mitte- 
Tal3,;etlheiTcrystallographicalidenlitTiH  not  fully  admitted.  Of  Ame- 
rican spedes,  Chloropbyllite  of  Jackoon,  ia  classed  with  the  Hydmaa 
lolite  of  BoDBdoiff ;  WsahinglooiteofShepard,  wilbllioeiiite;  Stellile 
of  Beck,  with  SielUla  of  Dr.  Thomsoa,  uoder  the  name  of  Anhydrous 
Lime-HesoUte ;  Bisilicats  of  Copper  of  Bowen,  with  ChijsocoUA ; 
Hi<xoLte  of  Shepaid,  with  Fyrochlore ;  Beaumontile  of  livj,  and 
Lincolnile  of  Ilitchoook,  with  Heulandite ;  Eremite  and  £dwaidsite 
of  Shepard,  with  Monaiite ;  Eupyrchioite  of  Emmons,  with  Phos- 
phate of  Lime  ;  PickeriDgite  of  Hayea,  with  Magnesiaa  Alum ; 
Banaite  of  Hayes,  with  Mispickel ;  Chiaetolite  with  Andalmdte ; 
BoltoniteofNuttall,  withPicrosmine;  Rensselaerite  of  Emmons,  widi 
Pyroxene.*  All  the  additions  by  Mr.  AUsn  hav«  been  retained,  with 
the  exception  of  the  Table  of  the  Compoeition  of  Spedee,  which  was 
rendered  tuneceesary  bj  tiie  snbulitntion  of  the  formulas.  Tiiey  aM 
credited  to  him  ae  quotations  from  bis  "  Manual,"  so  for  as  they  are 
Ihna  distinguished  in  his  edition ;  but  in  numerous  instances,  fresh 
matto!  has  beeki  interwoven  with  them,  as  it  has  been  throughout  th« 
work.  These  freedoms  with  the  author'a  text,  were  reodeied  neoCB- 
sary  by  the  impracticability  of  introducing  ao  large  an  amount  of  mai- 
ler in  the  fonn  of  nMea.  A  few  notes,  howeTer,  were  unaioidaUo ; 
these,  when  written  by  Phillips  or  Allan,  aie  ea  indicated.  For  the 
rest,  the  present  editor  is  responsible. 

The  matter  now  inOuduced  rather  exceeds  three  hundred  pages. 
It  comprises  oiei  one  hundred  additional  figures  in  the  Intioduetion, 
and  the  Descriptive  part ;  with  the  new  apecies,  foreign  and  Ameri- 
can, brought  into  notice  EiDOe  the  date  of  the  last  edition  ;  and  the 
addition  of  many  foreign,  as  well  as  all  tbe  important  American  looali- 
liea  The  last  have  been  gathered  from  various  sources,  but  princi- 
pally &am  the  State  Reports,  by  ProA.  Hitchcock,  Beck,  Emmons, 
Sliced,  W.  B.  and  H.  D.  Rogers,  Drs.  Troost,  Jackson  and  Haugh- 
ton.  The  localities  in  Nova  Scotia,  have  been  given  from  the  peraonal 
observations  of  Dr.  Jackson  and  the  editor. 

While  several  minerals,  sapposed  to  be  new,  have  be«n  nnited 
with  oUiete,  but  one  new  species  has  been  proposed,  via.  Hayesine, 
or  fionvalcite,  described  at  p.  316.  One  or  two  changes  have  been 
made  in  tbe  naming  of  species,  which  seemed  to  be  demanded  by  a 
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■a^N  or  more  ehareoterutic  ezprenioo  of  ibeir  di 
Mtiea.  TbuB  the  Uniaxial  Mica,  which  differs  from  the  Uiuiml 
apeciea,  in  containing  Magnesia,  I  hsTe  disiiiguished  «■  MafnesiuL 
Mica.  The  two  prominent  species  of  Iron  ore,  the  Hagnetie  and 
Specdar,  both  of  teUek  are  known  to  be  magnetic,  bare  been  mora 
apptopriaiely  designated  uoder  the  names  of  Pleisto-Magnetic  Inn, 
and  Oligisto-Magne^  lion.  Bed  Hematiie,  KDd  one  oi  two  other 
vatieties  of  iron  ore,  hitherto  included  nnder  the  laat  species,  with 
which  they  have  liltle  affinity,  have  been  traDafened  to  the  apeeias 
LioKKiite,  which  also  ijompriaee  Btowd  Hematite,  Goethite,  and  Stilp- 
Doaiderite,  hitherto  described  in  this  work  as  distinct  Bpedea. 

la  the  prepaialion  of  this  work  I  bare  consulted  the  laiious  treatise* 
on  the  Bcieoce,  the  numerous  Reports  of  our  own  Hineialogiats  md 
Geologists,  who  ha«e  been  called  into  the  field  by  the  larious  Stale 
I«gialatui««,  as  well  as  oat  Scientific  Periodicals,  and  the  Transao- 
lians  and  JoumalB  of  Taiioua  Sdealific  Socielies.  To  the  Amtrieim 
Jaumal  of  Saenct, — thatmoalinvftlaable  repository  of  all  the  discorei- 
iss  in  American  mineralogy  during  the  last  twenty-fiie  yean, — I 
am  particularly  indebted  for  numerotis  statements  and  facts  pTesest- 
od  in  the  following  pages.  Dana's  Latin  names  have  been  introdnoed 
along  with  many  other  additional  synonyms,  particularly  those  by 
Prof.  Jameson.  The  principal  foreign  sources  from  which  some  <rf 
the  most  important  additions  hare  been  obtained,  are  the  London 
EUnimrgh  and  Dubhn  Phiioao^tical  Magazine ;  Jameton'i  Ntw  Edin- 
burgh  Joumai  of  Scteriu ;  BreuisUr'i  Edinburgh  Jounud  of  Sdenee; 
Thomton'i  Record*  of  General  Sdmux;  the  BepcrU'of  the  Britith 
JtMOciaiion ;  the  TransactioTa  of  the  Royal  Society  of  Edinbitrgh,  (DUJ 
afthe  Geological  Society  of  London;  De  la  Beche's  Report  on  Deeon, 
CoTKViall,  ^c. ;  and  Brooke's  article,  Mineralogy,  in  the  Eneyciofedia 
Melropoliiana.  Berxelius's  Annual  Reports,  ^usually  the  Freneh  or 
German  reprints,)  hare  been  largely  consulted,  as  have  also  the  prin- 
cipal French  journals,  the  Annaki  dt  Ckimie  et  de  Phytigiie,  and  the 
Annalei  d«t  Mine* ;  Journal  Jiir  praiti*che  Chemie ;  Poggendorfs  Jn- 
nalen  derP/iyiit  uHd  Chemie;  Kongl.  Vetemiapi  Academien*  HaitdSo' 
gar ;  VerhaTidlungen  der  Kaixrlich-Rutiitchen  l^neraiogitchen  Qenil' 
tcht^  zu  St.  Peterabwg,  1843.  The  other  sources  of  informatioH 
have  been  acknowledged  in  the  body  of  the  woA.  The  Chemical 
Mineralogy  by  RammeUterg,*  (3  Vols,  tod  Ist  Supp.,)  a  meet 
thorough  and  laborious  treatise,  comio'ising  all  the  important  analy- 
■as  of  mineral  apeciea  hitherto  published,  has  often  been  consulted ; 
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and  I  hare  011I7  to  legiet  that  I  was  unable  to  obtain  a  copy  of  thb 
work,  until  a  conaiderable  paif  of  the  present  Treaiise  had  been  piinted. 

By  the  obUging  eooTtety  of  CfaarieB  Ciamer,  Esq.,  late  Secretary 
of  the  Imperial  Hinenlogical  Society  of  St.  PeterEbore,  I  have  re- 
ceived copies  of  the  TTansactions  of  that  and  a  aimilar  body  of  the  actiTo 
scientific  men  of  Raasia,  of  vhose  labors  frequent  mention  has  been 
made.  I  am  indebted  to  other  tiiends,  for  sereraJ  Talnable  jouinBla, 
or  works,  on  the  science,  wliich  heve  supplied  important  infonnation. 
Among  these  I  would  here  mention  Dr.  Feuchtwanger,  of  New  York, 
Joseph  A.  Clay,  Esq.,  of  Fhiladelpbia,  Saml.  h.  Dana,  Esq.,  of 
Lowell.  Of  those  gentlemen,  who  have  supplied  me  with  many  valua- 
ble facts,  OT  have  given  me  their  friendly  advice  on  many  occasions,  I 
would  also  mention  the  names  of  Dr.  C.  T.  Jackson,  A.  A,  Hayes, 
J.  E.  Teschemacher,  and  Prof.  J.  W.  Webster.  I  am  indabted  to 
the  two  first  named  gentlemen,  for  the  analyses  of  several  mineials, 
(he  leenlta  of  which  were  first  communicated  to  thia  work  The 
analjrses  of  Stellite,  Sillimanite,  Washingtonite,  and  Acadialite,  were 
obligingly  undertaken  by  them  at  my  request,  and  were  institnted  on 
some  very  pure  crystata,  which  1  had  placed  in  their  hands. 

From  Mr.  James  H.  Blake,  I  have  received  very  valuable  notices 
of  an  the  localises  discovered  or  visited  by  him,  during  his  late  toui 
through  the  rich  nuneml  districts  of  South  America :  be  has  besides 
supplied  me  with  several  new  analyses.  My  obligations  are  particu- 
larly due  to  J.  E.  Teschemacher,  Esq.,  for  the  measurements  of  the 
crystals  of  several  species  which  had  not  before  been  fully  or  accn- 
rately  determined,  and  without  whose  nice  observationa  with  the 
reflecting  goniometer,  the  identity  of  several  substances,  supposed  to 
be  distinct,  could  not  have  been  completely  established.  Nor  can  I 
close  this  preface,  vrithout  ezpressmg  my  sincere  thanks  to  W.  G. 
Lettsom,  Esq.,  of  the  British  Legation  at  Washington,  for  his  very 
frequent  contribution  of  &eta,  as  well  as  hia  valuable  suggestions.  I 
am  also  under  obligations  to  Henry  Heuland,  Esq.,  of  London,  and 
Dr.  Thomson  of  Glasgow,  for  fads  relating  to  foreign  localities. 

It  is  proper  to  add,  that  whilst  the  labor  in  preparing  this  volume 
has  been  much  greater  than  was  anticipated,  my  time  has  been  devoted 
to  it  at  intervals,  smid  other  pursuits;  and  this  ia  the  apology  now 
ofiered  on  account  of  its  ^w  progress  through  the  press  \  its  publi- 
cation having  been  promised  at  a  much  earlier  period. 

F.  A. 

Boston,  Mat  30,  1844. 
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PREFACE  TO  THE  THIRD  EDITION. 


Tbb  present  ditfera  from  tbe  preceding  edilioa  in  aome 
respecU,  which  appear  to  reqnire  notice  in  this  place. 

Tbe  moflt  impcn^ant  uldiii<»i8  and  improvements  that  hsre 
been  made,  conHJst,  first,  in  the  introduction  of  notices  or 
descriptioDB  of  about  eightj  minerali,  of  which  tbe  gruter  part 
hsTe  been  discorered  since  the  publication  of  the  preceding 
edition  ;  seamdlif,  is  the  insertion  of  the  results  obtained  by  a 
carefnl  examination  of  most  crjatalline  minerals,  as  regards 
their  structure  and  cleavage;  thirdly,  in  the  addition  of  a 
figure  to  the  rerbal  description  of  most  substances  found  in  a 
crystallized  state,  representing  the  primary  form,  and  another 
the  secondary  planes  in  connection  with  those  of  the  primary 
crystal,  together  with  such  measurements  of  tbe  planes  aa  I  hare 
been  able  to  obtain,  chiefly  by  means  of  the  reflective  gonio> 
meter  of  Dr.  Wdlaston ;  in  the  fourth  place,  advantage  has 
been  tahen  of  a  translation,  of  Berzelins's  excellent  work  on 
"The  Use  of  tbe  Blowpipe  in  Chemical  Analysis  and  tbe 
Examination  of  Minerals,  by  J.  G.  Children,  F.  R.  S.  L.  Si, 
E,  &c"  in  BO  far  as  relates  to  the  more  simple  experiments 
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with  that  ouful  asBistinl  to  the  student  in  recognizing  min- 
erals; and,  fiftkly,  the  raeanings  of  the  names  by  which  miD- 
ernla  are  commonly  known  in  this  country  are  mostly  given  at 
the  foot  of  the  page  containing  the  description,  except  where, 
being  chemical,  they  manifestly  have  been  deriTed  from  the 
composition  of  the  substance. 

In  regard  to  arrangement,  no  alteration  has  been  made  in  this 
edition,  except  where  new  and  more  satisfactory  analyses  de- 
manded a  change :  on  the  subject  of  the  arrangement,  therefore, 
it  seems  requisite  only  to  add,  that,  having  in  the  first  instance 
adopted  it  as  being  in  my  own  estimalioD  the  most  odrantageous 
to  the  student  that  I  could  derise,  the  experience  of  its  utility 
DOW  induces  me  to  recommend  it  to  him  is  an  instruclire 
method  of  placing  the  minerals  in  his  cabinet. 

In  pursuing  the  at  once  pleasant  and  laborious  investigations 
connected  with  the  important  characters  of  cleavage,  crystalline 
form,  and  measurement,  and  which  were  undertaken  with  the 
view  of  rendering  the  present  edition  more  instructive  to  the 
student,  it  wilt  be  imagined  that  I  hare  myself  derived  much 
information ;  and,  although  some  new  facts  relative  to  lbe« 
points  have  reanlted,  it  must  be  acknowledged  that  much  yet 
remains  for  future  investigation. 

If  the  more  accomplished  mineralogist  should  condescend  to 
consult  this  little  work,  he  will  perceive  that  the  measurements 
of  the  crystalline  forms,  and  especially  of  the  secondary  planes, 
are  not  precisely  exact,  do  not  on  all  occasions  relatively  agree : 
for  in  no  instance  has  it  been  attempted  to  correct  the  geometry 
of  nature  by  a  resort  to  the  more  rigid  laws  of  calculation.  It 
bas  been  ascertained,  by  a  comparison  of  the  measurements 
taken  from  similar  and  brilliant  planes  of  different  crystals, 
that,  owing  to  some  natural  inequality  of  surface,  the  same  pr^ 
cise  angle  is  rarely  obtained,  and  hence  those  given  in  the  suc- 
ceeding pages  cannot  be  expected  to  be  absolutely  exact.  Ex- 
perience, however,  leads  to  the  conclusion  that  the  limit  of  error 
is  considerably  within  one  degree,  —  that  it  rarely  exceeds  forty 
minutes,  and  that  it  is  frequently  confined  to  a  minute  or  two. 
The  roeasurements  annexed  to  the  figures  will  therefore  be 


liotizeobvGoOglc 


THIKS    ESlTtOM.  Xt 

UDMdered  only  as  aeor  apprvximations  to  the  true  rilae ;  bat 
where  those  of  the  primary  form  have  heea  obtained  from  planes 
produced  by  cleavage,  which  is  generally  noted,  when  that  ia 
the  case,  io  the  description  of  the  miaeral,  they  may  be  cod- 
ndered  u  approximating  the  truth  much  more  nearly  than  when 
taken  by  means  of  the  natural  planes.  A  coosiderable  propor- 
lion  of  the  whole  will  perhaps  be  found  sufficiently  precise  to 
(arm  a  basis  for  the  calculations  of  the  matbeioaticiaa,  and, 
together  with  the  accompanying  figures,  to  induce  the  student 
Io  examine  the  forms  of  crystals,  and  to  delineate  and  measure 
the  angles  formed  by  the  meeting  of  the  planes  by  which  the 
crystals  in  his  own  cabinet  are  bounded.  If  errors  should  be 
iband  in  the  following  pages,  greater  than  those  above  alluded 
to,  they  are  to  be  attributed  to  my  own  want  of  exacUiess  in 
noting  the  measurements  obtained ;  for,  although  much  care 
bis  on  all  occasions  been  taken  to  select  the  smallest  and  most 
brilliant  crystals,  aod  Io  note  the  results  faithfully,  it  is  scarcdy 
Io  be  hoped  that  errors  of  this  nature  have  alti^ether  been 
arwded. 

It  may  perhaps  be  conduded  that,  by  adopting  at  once  the 
figures  and  measurements  given  by  Haiiy,  and  other  mineralcv 
gists,  mach  chance  of  inaccuracy  might  have  been  prevented. 
But  it  must  be  observed,  thst  where  the  primary  ttxm  is  not  a 
regular  geometrical  solid,  such  as  are  the  cube,  regular  octa- 
hedron, and  six-sided  prism,  the  means  resorted  to  for  deter- 
mining the  true  measuremenls  —  namely,  that  of  subjecting  the 
l^anea  obtained  by  cleavage  to  the  reflective  goDiomeler  —  is  a 
more  ceruin  method  than  that  adopted  by  Hany ;  and  it  will 
be  perceived  that  a  very  large  proportion  of  all  the  primary 
forms  are  not  regulsi  geometrical  adids,  such,  for  instance,  aa 
the  obliqae  and  doubly  oblique  prisms,  and  the  very  numerous 
clasB  of  rhombic  prisma.  Where  the  cube,  regular  octahedron, 
six-sided  prism,  and  other  regular  solids,  are  the  primary  forms, 
1  bare  adopted  the  measurements  given  by  Haiiy,  acknowledg- 
ing them  in  all  cases  by  annexing  the  letter  H,  or  by  some  other 
mode;  first,  however,  verifying  them  in  most  cases  by  the  r»> 
fleetire  goniometer.    In  a  rery  few  instances,  the  authority  of 
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the  Comte  de  Bournon  has  been  resorted  to,  but  not  without 
acknowledgment.  It  will  of  course  beunderstood  thatwhereno 
anthoritj  is  mentioned,  the  measaremenla  have  been  obtained 
by  the  reflective  goniometer,  and,  from  what  is  said  above,  that 
they  must  be  considered  only  as  approximations.* 

In  regard  to  the  figures  to  which  the  measurements  are  an- 
nexed, it  may  be  observed,  that  these  are  not  in  all  cases  the 
representatives  vf  ain^e  crystals,  for  in  some  of  them  are  asso- 
ciated the  planes  observed  on  two  or  three ;  thus  occasionally 
rendering  the  form  more  complicated  than  any  single  crystal  I 
have  seen,  but  not  more  so  than  may  probably  be  found  here- 
after.  This  mode  has  been  adopted,  aa  oflering  to  the  student 
the  greatest  assistance  that  I  could  devise,  since  it  combines  at 
one  view  all  the  observed  planes,  without  increasing  enormonsly 
the  balk  and  consequent  expense  of  the  work,  as  must  have 
been  the  case  if  all  the  varieties  of  form  had  been  given  sepa- 
rately. As  to  the  drawing  of  the  figures,  it  remains  to  be 
added,  that  they  are  not  given  as  the  result  of  a  laborious  exe- 
cution by  the  assistance  of  the  rules  of  geometrical  projection ; 
bat,  in  the  general,  only  aa  diagrams,  wanting  the  precision 
which  in  that  case  might  have  been  claimed  for  them,  and 
drawn  without  any  other  rule  than  auch  as  the  hand  and  eya 
could  furnish. 

The  letters  on  each  plane  of  the  larger  fignres  have  been  so 
placed,  acc<«'ding  to  the  lyslem  of  lutatiim  adopted  in  the 
"  Familiar  Introduction  to  Crystallography,  &.c.,  by  H.  J. 
Brooke,  F.  R.  S.  &.C.,"  a  work  which  may,  without  hesitation, 
be  recommended  strongly  to  the  student,  as  being  calculated 
to  teach  the  interesting  science  on  which  it  treats  in  its  most 
pleasing  form,  and  of  which  (he  first  part  is  so  simple  that, 
without  any  reference  to  trigonometry,  geometry,  or  algebraical 
calculation,  it  shows,  by  means  of  the  fignres  of  crystals  and 
attendant  explanations,  the  position  on  the  primary  forms  of 


vl  HiAaltiiUy  bri^l  for  Un  v*t 
ometflr  hu  thflii  bacn  moTtud  U>,  uid  1 
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nerj  secondarj  or  modifymg  pUae'  to  which  ihoae  fbnoa  an 
liible,  uid  thereby  the  traositioiis  of  one  fcffin  ioto  another ; 
and  here,  if  he  be  so  inclined,  the  student  may  stop,  aAet  hav- 
ing gained  all  that  a  pardy  mecbanical  view  of  the  subject 
'  will  aflord  him,  or  he  may  proceed  (o  the  second  part,  in  which 
crystallography  is  treated  more  scientifically ;  and  it  may  be 
added,  that  the  pupil  may,  in  either  case,  attain  such  a 
knowledge  of  it,  as  will  not  fail  to  open  to  him  new  sonrces  of 
delight  in  this  interesting  department  of  Mineralogy.* 

To  the  author  of  the  fore-mentioned  work  I  am  under  much 
obligation,  for  assistance  on  various  poiuts  connected  with  the 
improremeats  which  it  is  confidently  hoped  will  be  manifeHt  in 
the  present  edition.  Often  as  his  name  occurs  in  its  pagea,  I 
hare  been  yet  more  often  indebted  to  him,  not  only  for  the  loan 
of  specimens,  amongst  which  were  several  that  I  could  not  oth- 
erwise hare  obtained,  but  for  asiistanee  in  the  clearing  up  of 
many  difficulties  which,  without  bb  help,  would  have  been  left 
in  doubt,  or  would  have  terminated  la  error. 

Hjr  acknowledgments  and  thanks  are  also  thus  pabticly  due. 
loseveralotbersof  my  friends.  To  Thomas  Allan,  F.  R.S.  L. 
db  E.  for  many  useful  criticisms,  of  which  I  have  not  faded  to 
avail  myself,  as  well  as  for  the  liberal  transmission  from  Edin- 
burgh of  some  rare  and  valuable  minerals.  To  Ashurst  Ma- 
jendie,  M.  Q.  S.  for  the  loan  of  well-deSned  crystals  of  several 
•earce  substances.  To  Samuel  Luck  Kent,  M.  G.  S.  for  a  free 
access  to  his  cabinet  upon  al!  occasions,  and  for  his  cheerful 
permission  to  avail  myself  of  the  advantage  in  any  manner  that 
might  tend  to  benefit  the  work,  and  even  for  the  presentation 
to  me  of  some  rare  substances.  To  Henry  HeuIand,For.  Sec. 
G.  S.  for  some  valuable  minerals  presented  to  roe  in  a  manner 
consistent  with  his  well-known  liberality;  a  liberality  which 
also  I  have  experienced  in  noraeroua  instances  from  G.  B. 
Suwerby,  F.  L.  S.  to  whom  likewise  I  am  greatly  indebted  for 

^Iflhad  KnLhoriHbaTfl  Alladod  Id,  nalJ  khhi  udh  l« 
[,  wbkli  !■  DDH  nwit  eifvrlj  dviduidad  by  mbtnlof- 
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man;  TtlokUe  hinta,^d  for  the  readiness  with  whicli  fae  has 
upon  all  occasioQB  endeavored  to  promote  my  views. 

la  conclusion,  if  the  utility  of  a  nice  investigation  of  the 
structure  of  crvBtallized  minerals,  and  the  meaaurematt  of  thtir 
anghs,  Hfaoul4  become  an  inquiry,  it  may  be  replied  that  they 
oflen  deterpiine  the  differences  existing  between  minerals  which 
greatly  resemble  each  other.  This,  as  is  observed  more  at  large 
in  the  ftdlowing  "Introduction,"  is  fully  exemplified  in  the 
differences  discovered  by  means  of  the  reflective  goniometer, 
between  the  measureraenta  of  the  primary  rhomboids  of  carbo- 
nate of  lime,  carbonate  of  lime  and  magnesia,  and  carbonate  of 
iron ;  minerals  which  often  so  greatly  resemble  each  other,  that 
the  difierenca  between  them  can  only  be  ascertained  b;  a  resort 
to  chemistry,  oi  the  reflective  goniometer.  The  utility  of  m 
close  attention  to  this  instmment  has  been  farther  manifested 
since  the  foregoing  was  writt«i,  and  in  a  very  remarkable 
manner :  —  A  mineral  which  has  always  been  considered  as  bit- 
terspar  from  the  Tyrol,  and  of  which  the  primary  crystal  is  a 
rhomboid  not  distinguishable  by  the  unassisted  eye  from  that  of 
either  of  the  foregoing,  was  found  by  the  reflective  goniometer 
to  afford  measurements  different  from  them  all ;  the  cause  of 
this  became  manifest  by  a  resort  to  analysis,  which  proved  it 
to  be  a  new  compound,  namely,  a  carbonate  of  magnesia  and 
iron.  The  reflective  gMiiometer  is  moreover  of  great  use  to 
the  geologist,  who  finds  those  rocks  which  are  termed  primi- 
tive, and  many  of  those  which  are  called  transition,  or  the  ddest 
secondary,  to  consist,  not  of  one  tuHuogeneous  mass,  as  is  often 
the  case  with  those  of  a  newer  origin,  bat  of  two  or  more  mio- 
erals,  so  intermixed  and  associated  that  a  reference  to  the  cheai> 
ist  is  of  little  avail  to  him :  by  such  means  he  may  indeed  be- 
come informed  whether  a  particular  earth  or  alkali  is  to  be  found 
in  the  mass,  but  the  various  substances  of  which  it  is  com- 
pounded are  often  too  minute,  and  therefore  too  intimately  as- 
sociated with  the  others,  to  allow  of  a  determination  as  to  which 
of  the  component  substances  may  contain  the  earth  or  the  alkali 
so  discovered.   Hence  structure,  if  it  exist,  becomes  a  character 
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oTeflsentiil  importuioe ;  for  it  will  be  found  that  fragnientB  far 
too  minute  for  analyais  will  ofUa  afibrd  brilliant  planes,  well 
adapted  to  the  use  of  the  reflective  goniometer.  A  knowledge 
of  atructure,  therefore,  and  of  the  measurementa  of  the  primary 
fonna  of  minerals,  is  very  important  to  the  geologist ;  bat  where 
atructure  does  not  exist,  the  examination  of  the  various  external 
eharactera  of  the  minnte  portions  forming  the  aggregate  of  the 
rock  are  often  of  singular  advantage;  and  bence  the  geolc^st 
abonld  become  intimately  acquainted  with  the  external  charac- 
ters of  at  least  all  such  substances  as  are  found  entering  into 
the  oxnpoBilion  of  rocks.  Mineralogy,  therefore,  is  in  reality 
essential  to  the  geologist ;  it  is  the  very  afyiabet  to  the  older 
roeit,  and  it  is  probably  to  be  attributed  in  great  measure  to 
the  want  of  due  preparation  for  the  study  of  these  rocks,  by  an 
intimate  acqainlance  with  minerals  in  the  timpU  state,  that  the 
primary  and  transidon  tracts  of  England  and  Wales  have  been 
investigated  in  a  far  lesa  degree  than  those  of  a  newer  origin. 
"  It  baa  been  ssid  of  crystals,"  says  the  Abb6  Haiiy,  "  that 
tbey  ore  the  flowers  of  minerals;  an  observation  concealing  a 
very  just  idea  beneath  the  air  of  a  comparison  which  appears  to 
be  only  ingenious."  The  impOTtance  of  "form  will  becoine 
more  evident,"  he  farther  observes,  "  if,  in  pnrsning  our  inqui- 
ries into  the  niceties  of  the  mechanism  of  structure,  we  ctst- 
eeire  all  these  crystals  as  the  asaemblagee  of  integrant  um^ 
cnlee  perfectly  resembling  each  other,  and  subject  to  the  laws 
of  regnlar  arrangement.  Thus,  ahbough  by  a  snperfieial 
notice  of  crystals  we  might  adjudge  tbem  to  be  only  the  sports 
of  nature,  a  more  intimate  acquaintance  with  them  leads  to 
this  eonclnsion,  — that  the  Deity,  whose  power  and  wisdom 
presu-ibed  the  unerring  laws  of  the  planetary  motions,  has  also 
esiaUished  those  which  are  obeyed  with  the  same  fidelity,  by 
dte  moleeales  composing  the  various  substances  concealed  in 
the  recesses  of  the  earth!" 

Mat  10,  1823.  W.  P. 
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BZTKICTS   FROH  THE  7BEFACE  TO  THE   SBCOHD  EDITtOIf. 

[[  blTa  thanftil  It  ptopn  to  intradgc*  ■  (kw  jMnp^itii  tram  Ik*  pnlkM  to  tlM  HCD 
sdilin  of  tUt  work,  b«HiH  tbaf  hm  ■  bsnUflil,  ul,  otod  ts  Ibli  dtj,  aot  aBtlai 
mppUcAlkm  to  the  vholo  nbjocl,  nod  uv  woU  e«JculmUd  to  ExeLto  Ihv  [ntsrHl  of  t 
itudoikt  In  tbo  partoit  of  »a  nmobljof  ud  iDvl^nliof  tcLneep    n*  alostnf  vordi 


MUllut  lotboi.l— ^B.  Ed. 

The  most  eiTectual  and  advintageons  method  of  tcquiring 
a  competeDt  knowledge  of  minerdB,  ia  undoubtedly  that  of 
peraonal  instruction.  The  superiority  which  France  and  Ger- 
many hare  attained  in  mineralogical  science,  is  in  great  meas- 
ure to  be  attributed  to  the  facility  of  obtaining  instruction, 
both  public  and  prirate. 

Mineralogy,  as  it  is  too  commonly  pursued,  ia  made  to  con- 
aiatmorein  the  rec<^nition  of  minerals  than  in  the  knowledge 
of  what  may  be  termed  its  piiuciples ;  —  more  in  the  posaession 
of  Bpecimeoa,  and  in  that  satisfaction  which  arises  from  ar- 
ranging them  in  their  places,  than  in  aubjecting  them  to  those 
invesligstions  which,  when  once  they  are  attempted,  are  found 
to  constitute  the  real  Talue  and  even  the  charm  of  the  science. 
The  beginner  may  be  assured  that  it  is  replete  not  less  with 
entertainment  than  with  instruction ;  for  whether  the  observa- 
tion  of  the  physical  characters  —  of  structure,  phosphoresence, 
or  electricity  —  or  whether  the  blow-pipe,  or  those  invesliga- 
tioDS  which  belong  to  chemistry,  may  be  most  congenial  to 
him,  each  will  be  found  to  possess  an  ample  source  of  gratifi- 
cation, in  the  ioatruction  which  curious  phenomena  nerer  fail 
to  convey  to  the  mind,  and  in  the  exertion  of  the  ingenuity 
retjuired  for  their  development. 

It  may  be  assumed  that  the  physical  characters  of  minerals 
are  more  likely  to  interest  the  generality  of  students,  as  being 
more  obvious,  and  probably  more  consonant  with  their  general 
pursuits,  than  the  chemical  characters.  Of  the  physical,  struc- 
ture will  be  found  the  most  inviting  and  most  uniform,  end 
therefore  the  most  important  of  them  all.  The  manner  in 
which  it  is  treated  of  in  the  Introduction,  being  purely  mechan- 
ical, is  not  likely  to  satisfy  the  advanced  mineralogist,  for  whom 
indeed  it  is  not  designed ;  but  perhaps  ma;  interest  the  student 
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rafficieDllj  to  induM  him  to  panae  tbe  subject  still  farther; 
■Dd  wfast  if  I  say,  lo  tempt  faim  to  complete  bis  acqairemeats 
bj  &  reflort  to  the  works  of  the  Abbe  Uaiiy,  io  which  he  will 
find  Btructure,  and  its  interesting  ind  beautiful  consequence, 
resist  external  form,  illustrated  by  the  application  of  the 
mathematics  to  ita  laws. 

The  catalogue  of  simple  substaaces  ofiers  to  our  aotice 
some  striking  considerations,  when  riewed  as  including, 
according  to  the  present  sute  of  our  knowledge,  all  the  com- 
ponent  materials  of  tbe  crust  of  the  globe.  This  ernst,  how- 
erer,  is  primarily  coosUtated  of  earthy  compounds,  in  which 
only  two  or  three  of  the  metals  are  found  either  intermixed,  or 
in  a  state  of  combination ;  for  the  metals  and  metalliferoas 
ores  principally  occur  in  tbe  veins  which  traverse  mountainous 
or  hilly  countries,  and  their  quantity,  as  compared  with  that  of 
the  rocks  which  enclose  them,  sinks  into  insignificance.  The 
alkalies  occur  in  too  trifling  a  proportion  lo  be  of  much  con- 
aideration  in  this  pmnt  of  view;  and  the  acids,  excepting  the 
carbonic,  and  their  bases,  excepting  perhaps  only  csrhon,  are 
similarly  circamstanced.  Bat  if  we  would  look  still  more  nar- 
Towlyinto  the  composition  of  the  crust  of  tbe  globe  as  consist- 
ing chiefly  of  the  earths  and  earthy  minerals,  we  shall  find  that 
only  three  of  the  ten  earths  which  have  been  discovered, 
namdy,  silica,  alumine,  and  lime,  are  found  to  constitute  its 
great  balk ;  for  although  magnesia  is  a  constitnenl  of  a  moun- 
tain rock,  it  is  by  no  means  plentiful,  nor  does  magnesia  enter 
into  ita  composition  in  a  large  proportion.  The  othef  earths 
are  foand  Mily  in  comparatively  small  quantity,  and  chiefly,  if 
if  not  Hltogether,  in  veins. 

If,  however,  we  pursue  the  investigaticai  farther,  we  shall 
find  that  the  three  earths  above  mentioned  are  compound 
bodies,  consisting  on  the  average  of  about  50  per  cent,  of  oxy- 
geo,  combined  with  tbe  bases,  stlicium,  aluminum,  and  calcium, 
in  tbe  proportion  also  of  50  per  cent  in  the  aggregate. 

Now  if  we  turn  our  attention  to  what  is  known  of  the  nature 
of  these  four  elements,  oxygen,  silicium,  aluminum,  and  calcium, 
which  primarily  constitute  tbe  great  mass  of  the  crust  of  the 
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globe,  some  carious  facts  will  be  preseated  to  oar  consideration. 
The  tirat  and  most  abundant  element,  oxygen,  has  eluded  the 
vigilant  eye  of  the  analyst,  being  known  to  him,  in  its  purest 
state,  only  in  combination  with  caloric,  as  a  gas;  —  silicium 
and  calcium,  although  they  may  have  been  rendered  fisible, 
can  scarcely  be  said  to  have  been  seen  in  a  separate  form,  and 
hence  their  precise  cataie  is  unknown;  —  while  calcium  has 
been  observed  to  possess  the  color  and  lustre  of  silver;  but  as 
it  spontaneously  takes  fire  the  instant  of  its  exposure  to  the  air, 
its  nature  has  not  been  examined. 

It  is  admirably  obserTed  by  my  friend  J.  G.  Children,  that 
"with  four  simple  elements  (oxygen,  hydrogen,  carbon,  and 
nitrogen,  a  brief  alphabet  for  so  comprehensive  a  history)  has 
a  bountiful  Providence  composed  the  beautiful  volume  of  the 
Hoing  world;  where,  turn  to  what  page  we  may,  fresh  loveli> 
nesB  meets  the  eye,  fresh  cause  of  admiration  and  delight." 
(Essay  on  Chem.  Analysis,  p.  271.) 

That  part  of  the  creation,  therefore,  which  is  antmatc,  is 
composed  of  some  of  the  same  elements  as  the  maiamate :  and, 
according  to  the  present  state  of  our  knowledge,  the  elements 
employed  by  the  great  Artificer  of  the  Universe,  in  the  form^ 
tion  of  the  globe,  and  all  the  animal  and  vegetable  creation, 
but  little  exceeds  the  number  of  fifty,  reckoning  as  elements 
some  substances  which  are  suspected  to  be  compounds.  And 
when  we  reflect  upon  the  fact,  that  a  very  few  of  these  actually 
eonstitute  a  very  large  proportion  of  the  whole;  —  upon  the 
nature  of  these  elements,  that  several,  even  of  those  which 
bave  been  employed  in  by  far  the  most  important  degree,  have 
either  eluded  our  research,  or  are  known  to  us  chiefly  by  tbeir 
agencies — upon  their  wonderful  arrangement,  subservient  to 
the  purposes  of  organization  in  the  living,  and  structure  in  the 
inanimate ;  upon  the  aSfactions  and  properties  of  matter  in  gen- 
eral, we  may  adopt  the  language  of  the  Abb6  Hauy,  and  say 
that  Nature  is  thus  exhibited  "  under  an  aspect  which  claims  for 
its  Author  the  tribute  of  our  admiration  and  our  reverence." 

.    Mat,  1819.  W.  P. 
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TnK  inrestiffitioa  of  the  Mructnre  of  the  earth  belong  to  the 
science  of  Oeologj.  It  may,  however,  be  interesting  to  take  & 
rapid  sarvey  of  the  present  state  of  our  knowledge  respecting 
it,  were  it  only  for  (he  sake  of  showing  its  intimate  connection 
with  mineral ogictd  pursuits. 

In  speaking  of  the  earth,  and  of  onr  knowledge  of  its  nature, 
it  is  esBential  that  the  limited  extent  of  that  knowledge  should 
always  be  had  in  remembrance.  We  are  acquainted  with  it 
only  to  a  Tery  inconsiderable  depth :  and  when  it  is  recollected 
that,  in  proportion  to  the  bulk  of  the  earth,  its  highest  moun- 
tains are  lo  be  considered  merely  as  unimportant  inequalities  of 
its  surface,  and  that  our  acquaintance  does  not  extend  in  depth 
more  than  one  fourth  of  the  elevation  of  those  mountains  above 
its  general  level,  we  shall  surely  eslimste  our  knowledge  of  the 
esrth  to  be  extremely  superficial ;  that  it  extends  merely  to  its 
cnut 

The  term  "Crust  of  the  Earth,"  therefore,  relates  only  to 
the  comparative  extent  of  onr  knowledge  beneath  its  surface. 
It  is  not  used  with  (he  intention  of  conveying  an  opinion  that 
(be  earth  consists  only  of  a  crust,  or  that  its  centre  is  hollow ; 
for  of  this  we  know  nothing.  The  term  may  not  be  philo- 
sophical, but  it  is  convenient. 

The  nature  of  the  crnst  of  the  earth  is  most  readily  studied 
in  mountains,  because  their  masses  are  obvious ;  and  also  t>e- 
caose,  as  they  are  the  chief  depositories  of  metBlliferons  ores, 
the  operatioDB  of  (he  miner  (end  greatly  to  facilitate  their  study. 
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Hoontiins  are  composed  of  masses  which  have  no  particular  or 
diBCernible  ahnpe;  or,  as  is  more  commonly  the  case,  offltrala 
or  beds,  either  horizontal  or  oblique,  Bometimes  nearly  vertical. 

In  theae  masses  and  .beds,  different  structures  have  been  ob- 
served. Some  of  them  are  crystalline ;  that  is  to  say,  are  con)> 
pooed  of  crystals  deposited  in  a  confused  manner,  as  in  granite : 
or  of  crystals  imbedded  in  Bome  other  substance,  as  in  porphyry. 
These  cryBtalline  rocks  contain  no  organic  remains ;  and,  as 
they  are  always  found  beneath,  nerer  above,  those  which  do 
contain  them,  they  are  coasidered  to  have  been  of  earlier 
formation,  and  therefore  have  been  termed  Primitive  rocks.* 

Other  mountain  roclis  hsre  no  appearance  of  crystallization ; 
but  on  the  contrary,  seem  rather  to  have  been  formed  by  the 
mere  falling  down,  or  settlement,  of  the  substances  of  which 
they  are  composed,  from  the  solution  which  contained  them. 
These  are  always  found  above,  never  beneath,  the  crystalline 
rocks,  and  often  include  abundance  of  organic  remains,  both 
animal  and  vegetable.  The  more  ancient  of  the«e,  or  such  as 
contain  the  remains  of  animals  of  which  the  genera  and  species 
are  extinct,  are  called  TraasUion  rocks ;  the  more  recent,  or 
such  as  contain  the  remains  of  animals  most  nearly  resemhling 
those  now  inhabiting  our  oceans,  are  called  Seamdarj/,  and 
Terliary  ;  and  of  this  last  Mr.  Lyell  has  made  four  subdivi- 
■ioDs  founded  on  the  nature  of  the  fbasila. 

Primitive  and  secoDdarj  rocks  have  suffered  considerable 
change  and  ruin  from  causes  which  it  is  not  our  present  object 
to  notice;  and  their  disintegrated  portions,  having  been  formed 
anew,  now  constitute  that  peculiar  description  of  deposit  which 
is  termed  alluvial,  or  dibivial,  and  which  therefore  consisla  of 
the  dtbris  of  rocks. 

But  tliere  is  still  another  and  a  very  different  kind  of  rock, 
abundantly  found  in  certain  countries,  which  may  in  great 
measure  he  considered,  like  the  preceding,  as  resulting  from 
the  ruin  of  rocks,  but  from  an  opposite  cause,  or  by  an  agent 
directly  the  reverse,  viz.  by  fire ;  constituting  those  known  by 
the  name  of  Yaicanic  rocks.i     Many  of  these  strongly  bear  the 


'ThfH  nmuln  mv  lequin  hhib  ogiliScatian.  Von  Bnch  hu  ibuini  Ibat  pu 
,  •bant  nilmdlniita  ta  tbi  »«alMiMw«  incki,  uid  bai  poinul  ml  ■  vttt  nnii 

ocoamnu'io  Uh  Him,  whtn,  bf  »t^  iIh  (niifta  <■  »1i«d  v<tli  fnr-wickt  i 
lUiniw  ornnla  mvlni,  (JamHiin^i  Edinbanfa  P1ii]«DphiuI  JoamJ,  Vol.  u 
;  Lyell'i  G»lotT,  Va.  i.  p.  66,  Fhi1>d«]phi>  tdiU«.)     [An.  Ed.] 
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markB  of  heat,  and  even  of  fuaion ;  some,  on  the  contrary,  offer 
no  eridence  of  their  having  been  suhjected  to  heat 

Loftf  moUDtaios  composed  of  piimitiverocka  usuaJly  present 
ragged  and  uneTen  sumniits,  aad  steep  acclivities  on  the  sides, 
as  though  thej  had  suffered  by  convulsion.  Such  as  are  wholly 
or  externally  compoaed  of  secondary  beds  or  strata  are  less 
nigged,  their  summits  are  flatfish  or  somewhat  rounded,  and 
their  sides  present  acclivities  more  easily  accessible. 

Both  primitive  and  secondary  monntainB,  more  particularly 
the  former,  are  traversed  In  various  directions  by  fissures  ol 
different  dimensions.  These  fissures  are  not  often  empty,  but 
are  partially,  and  sometimes,  though  but  rarely,  filled  with  stony 
or  metalliferous  substances.  They  are  termed  Mineral  Veins; 
and  from  them  a  large  proportion  of  ihe  specimens  composing  the 
cabioet  of  the  mineralogist  are  obtained ;  indeed,  almost  all  such 
as,  from  their  rarity,  brilliancy,  or  peculiarity  of  form  and  com- 
bination, poesess  the  greatest  attraction  for  the  mere  collector. 

Mineralogy  is  a  science  of  such  interest  that  it  would  be 
much  to  be  regretted  if  its  real  objects  and  tendency  were  mis- 
nnderslood,  or  suffered  to  degenerate  into  an  avidity  merely  for 
the  collecting  of  what  is  brilliant  or  rare.  To  the  atiainment 
of  the  science  of  geology,  which  is  intimately  connected  with 
agriculture  and  the  arts  of  life,  that  of  mineralogy  is  essentially 
requisite.  The  study  of  mineralogy,  therefore,  does  not  include 
only  a  knowledge  of  the  more  rare  and  curious  minerals :  there 
is  nothing  in  the  mineral  kingdom  too  elevated,  or  too  low,  for 
the  attention  of  the  mineralogist,  from  the  substances  com- 
posing the  summits  of  the  lofliest  mountains,  to  the  sand  or 
gravel  on  which  he  treads.  It  is  true  that  the  aggregated 
masses  of  compound  rocks  are  not  arranged  in  a  mineralogicil 
collection;  but  it  must  be  remembered  that  each  of  the  sub- 
stances of  which  auch  aggregated  masses  are  conalituted,  are 
comprehended  in  a  mineralogical  arrangement,  and  therefore 
find  their  places  in  the  cabinet.  Granite,  indeed,  is  not  to  be 
found  there;  but  its  components,  quartz,  felspar,  and  mica, 
are  met  with  in  every  one. 

Thus,  then,  by  the  study  of  what,  in  opposition  to  the  term 
aggrrgated  rocks,  may  be  termed  simple  minerals,  the  mineral- 
ofpsi  becomes  enabled  to  detect  the  substance  with  which  he 
holds  acquaintance  by  itself,  when  aggregated  with  others  in  a 


nion-liiiiiiinf  rocta.hiiiaiilruihaooolidlnJldificd  DwH  of  Vint  bglbn  «hu4 
■  iJdiUM.    [A>.Ed.]  ^ 
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miss;  and  thus  he  becomes  qualified  for  the  more  difficult  and 
more  i m port anl study  ofthe  scieuce  ofgeology,  which  embraces 
akaowledgeoftbe  nature  and  respective  positions  ofthe  masses 
and  beds  composing  mountains,  and  indeed  of  country  of  every 
description,  whether  mountainous  or  otherwise. 

It  is  not,  therefore,  or  at  least  it  ought  not  to  be,  the  sole 
object  of  the  mineralogist  to  be  able  to  distinguish  the  several 
genera  and  species  of  mineral  substances ;  nor  should  his  atten- 
tion be  confined  to  the  mere  task  of  recognizing  a  mineral  at 
first  sight,  or  of  being  capable  of  at  once  assigning  it  a  proper 
place  in  his  cabinet.  He  should  hold  a  more  enlarged  acquaint- 
ance with  minerals,  and  with  the  circumstances  attending  them, 
in  what  may  be  termed  their  native  places;  he  should  know 
something  ofthe  positions  they  respectively  bear  towards  each 
other  in  those  places ;  he  should  become  acquainted  with  their 
relative  ages,  deduced  from  the  nature  of  the  rocks  in  which 
they  are  found ;  their  comparative  scarcity  or  abundance ;  their 
combinations;  the  eotmtries  in  which  they  occur;  and  their 
ciaraeters,  both  internal  and  external. 

This  knowledge,  it  may  be  repeated,  is  the  first  and  requisite 
atep  ia  the  science  of  geology ;  not  that  it  is  essential  to  this 
science  that  every  mineral  should  be  accurately  known ;  some 
are  of  comparatively  little  importance  in  a  geologieal  point  of 
view,  from  their  extreme  scarcity ;  but  it  ia  essential  to  become 
acquainted  with  simple  minerals  in  the  general,  because  of  aome 
of  ihem,  many  of  the  vast  masses  of  the  earth  are  composed. 

Minerals  which  are  found  only  iu  primitive  rocks,  are  said 
to  belong  to  jTn'iRitiDe  countries;  by  which  name  are  designated 
such  tracts  as  are  chiefly  composed  of  primitive  rocks.  The 
substance  in  or  on  which  a  mineral  is  found,  is  called  its  gan- 
giu.  Of  matrix ;  when  in  its  natural  place  or  position,  a  minera] 
is  said  to  be  in  situ;  when  this  place  and  position  are  known, 
ire  are  acquainted  with  its  habitat. 


CHARACTERS    OF    MINERALS. 

^1,  It  is  one  of  the  first,  if  not  ^A«  first  inquiry  of  those  who 
are  uainstrueted  in  miueralogy,  if  a  specimen,  of  quartz,  for  in- 
stance, be  shown  them,  how  they  may  recognize  it.  The  reply 
necessarily  is,  that  it  is  essential  to  observe  it  closely,  to  study 
it,  to  mark  with  precision  its  characters;  —  that  as  minerals  are 
not  organized  bodies,  their  characters  are  less  defined,  and 
therefore  not  so  leadily  intelligible,  aa  those  of  such  bodies  as 
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posseaa  regular  organizBtion ;  —  that,  in  fact,  there  is  no  trea(> 
ise,  by  a  refereace  to  which  the  hegianer  is  enabled,  if  he  lake 
up  a  tniaeral,  to  arrive  at  once  at  a  knowledge  of  its  nature ;  *  ' 
that,  therefore,  at  present,  practical  observation  is  the  oolj 
mean  of  attaining  this  knowledge.  It  will  be  of  advantage, 
then,  that  these  characters,  and  the  mode  of  observing  them, 
should  be  pointed  out. 

^  2.  Although  long  experience  SDd  attention  give  a  facility  in 
recognizing  minerals  by  mere  inspection,  this  facility  can  only 
be  acquired  by  such  means.  There  are  certain  minerals  which 
may  at  once  be  detected  by  some  simple  experiment ;  that  is  to 
siy,  there  exist  a  few  possessing  some  one  character  which 
decides  with  precision  what  the  mineral  must  aecesBarily  be, 
because  that  character  belongs  to  no  other.  For  instance, 
there  are  three  substances  which  often  so  nearly  resemble  each 
other,  that  simple  inspection  indicates  no  difference,  even  when 
reduced  by  cleavage  to  the  primary  form.  All  may  be  cleaved 
into  obtuse  rhomboida,  differing  from  each  other  in  measure- 
ment. If  the  planes  of  one  of  them  meet  at  the  angles  of  105° 
5'  and  74°  55',  it  is  carbonate  of  lime  ;  If  the  second  measures 
106°  15'  and  73°  45',  it  is  bitterspar ;  the  third,  measuring  107° 
and73°,  is  carbonate  of  iron.  But  comparatively  few  subslancea 
can  be  known  by  so  simple  a  process;  some  cannot  be  cleaved 
with  regularity ;  we  must  then  resort  to  other  characters ;  and 
it  is  frequently  only  by  a  comparison  of  several  of  these  that 
the  desired  object  is  attained.  It  is  therefore  essential  that  the 
characters  belonging  to  each  should  be  faithfully  detailed  in 
describing  it,  since  there  is  no  book  to  which  the  beginner  can 
resort,  that  will  enable  him  to  distinguish  the  generality  of  min- 
erals with  facility. 

^  3.  The  characters  belonging  to  most  simple  minerals  may 
be  said  to  be  numerous.  If  its  parts  cohere,  it  possesses  some 
degree  of  hardntsi ;  by  trying  its  hardness,  we  may  discover 
the  ease  with  which  its  breaks,  or  ilafrangibility  ;  and  we  may 
or  may  not  perceive  that  it  possesses  a  regular  slmcture;  if 
the  structure  be  regular,  we  discover  the  forms  into  which  it 
may  be  divided,  and  amongst  them,  thai  from  which  all  the  rest 
are  derived,  or  itapriman/  crystal.  These  regular  forms  may 
be  termed  the  geomtlrieal  ekaracten  of  the  substance;  al- 
though,  along  with  numerous  others,  they  are  commonly 
included  under  the  term  oi physical  or  exttmal  characttn. 

^4.  These  characters  are  extremely  important;  but  taken 

*Tb*  ibttbod  pnpoHd  hj  Proft4Hi  Itfohi  1i  paThapa  tlis  moit  iTatBoiitiB,  mil 
(TjiuJIiiM  mucnb.    [E.  Ed-I 
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alone,  with  whatever  precision  they  might  be  given,  we  should 
still  be  far  from  a  competent  knowledge  of  the  real  nnture  of 
the  substance  examined.  For  there  are  substances  of  which 
the  primary  form  is  the  same  in  each,  and  which  resemble 
«ach  other  so  elrikingly,  in  their  common  physical  characters, 
tbat  it  is  with  great  difficulty  we  can  distinguish  between  them 
as  species,  without  calling  in  the  aid  of  chemistTy.  And 
again,  there  are  others  which  do  not  crystallize  at  all.  This 
science,  therefore,  becomes  an  important  auxiliary  to  miseTal- 
ogy ;  BO  important,  that  no  complete  and  thorough  mineralogical 
system  can  be  established  unless  it  be  based  upon  chemical 
priaciples.  And  the  student  who  enters  upon  the  study  of  the 
science  with  some  previous  knowledge  of  chemistry,  will  find  a 
delight  and  satisfaction  in  his  progress  which  he  would  fail  to 
experience  without  it,  though  he  should  never  prove  to  be,  nor 
aspire  to  be,  a  thorough  analytic  chemist  We  cannot  agree 
with  the  author  of  a  recent  Treatise  on  Mineralogy,  that  any 
system  ought  to  be  made,  or  can  be  made,  so  simple  as  "  not 
to  requite  any,  the  least,  knowledge  of  chemistry,  in  order  to 
its  being  perfectly  comprehended  in  all  its  parts."  *  The 
characters  of  minerals  should  therefore  be  treated  of  under 
two  equally  important  divisions;  viz  '.  physical  oi  ectemai,  and 
eheotieal.  The  optical  properties  are  sometimes  treated  of  un- 
der a  distinct  head,  but  tbey  may  be  included  among  the  phy- 
sical characters. 

PHYSICAL  CHARACTERS. 
^5.  These  characters  are  numerous,  and  require  to  be  well 
defined,  in  order  that  the  same  language  may  always  convey 
the  same  definite  idea :  there  exist,  however,  and  o^en  in  the 
same  substance,  such  very  nice  shades  of  differeace  in  certaia 
of  them,  that  much  at  last  is  necessarily  lefl  to  experience. 
The  learner  will  find  that,  after  a  laborious  endesvor  to  dis- 
cover by  written  description  what  a  mineral  is,  it  will  be  much 
more  easy  to  discover  what  it  is  not ;  and  at  all  times  he  will 
reap  an  infinitely  greater  and  more  speedy  advantage  from  per- 
sonal instruction  than  from  books.  Such,  however,  as  can 
resort  only  to  the  latter,  will  find  that  an  attentive  observation 

•  Shejnrd'i  TnitiH  an  Uiikenlo(;i  prahict  wptrtant.  IliiftaaoUiiiEliciianuu 
of  TajHtinc  Bllacvllnr  Av  giiid»iu!«  at  chenikitrf  ^  *diM,  perhipt,  lo  iu  hard  nomsncW 
Mtv,  Ihftt  u»  uaturftL  bblorjr  ijitviq  of  Uohi  fau  not  met  vilh  thit  noaplltin  whioh  tlio 

oaodnd  Ah  iL  The  mind  ijnora  br  Ntummnn,  of  the  lut  pHt«lr  ehondicaj  ftmn^e- 
nHot  bf  Barinlid'}  funded  nn  ■IflctfO.CBeinicHl  nlB^ooi,  hhb  Id  l*u  u  ta  an  euler  kbA 
mart  p«rf^cl  acqaaiaUDH  with  the  laEuonl  kiii|dom.  It  la  lo  he  rafntlod  that  neithar 
sftban  woflu  bu  u  jal  haan  tnulilad  inis  EdjIiiIi.    [Ah.  Ed.] 
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of  the  pfajeical  characters,  and  a  comparison  of  (hem  id  difier- 
ent  minerals,  wiil  forward  the  acquiaition  of  knowledge. 

These  characters  aie  comprehended  under  the  foUowinii 
heads: 

HBTdneas. 
Tranepaiency. 
line.  LuBlre,  —  Color. 

Primarjr  Forma  of  Crystal*.  Flexibiliqr. 

HechuticSl  CleiTage  of  Crya-        Double  Refraction. 

tab.  Touch,  Tast«,  ajid  Odor. 

Secoodary  Foima  of  Crystals.        Streak. 
Heasuiement  of  the  Anglea  of        Powder. 

CryBtaJs.  Adheaion  to  the  Tongue. 

Structure  —  imperfect]^  eiy»~         MagDettsm. 
talline,  and  ita  vanetiea.  I^ectrici^. 

Fracture.  Phosphorescence. 

Fraugibility.  Specific  Gravity. 

Eztemal  Form,  end  Simple  PreUminary  Dtfinitiens. 

^6.  Only  a  amall  proportion  of  the  apecimena  admitted  into 
onr  collections  can  be  said  to  possess  precise  external  forma, 
since  they  mostly  exhibit,  on  one  side  or  the  other,  and  are 
Bonietimes  entirely  bounded  by,  surfaces  produced  bj  fracture. 
There  are  comparatively  few  minerala  which  are  found  ia 
masses  absolutely  isolated. 

^7.  Nevertheless  there  are  many  minerala  to  which  partic- 
nlar  external  forms  belong  j  some  few  are  found  in  single  or 
separate  crystais,  and  the  surfaces  of  others  are  coated  by  them. 

A  crystal  may  be  defined  aa  a  more  or  less  aymmetrical, 
geometrical  solid,  commonly  bounded  by  plane  surfaces,  which 
in  mineralogical  language  are  termed  plmus  or  facts,  as  a,  b,  c, 
fig.  1. 

An  M^eia  formed  by  the  meeting  of  two  Fig.  i. 

planes,  as  the  line  d,  fig.  1. 

A  plane  angle,  or,  as  it  may  be  termed 
more  aimply,  an  angle,  is  formed  by  the 
meeting  of  any  two  lines  or  edges,  m  do  e,^. 
dog,  fig.  1,  which  are  formed  by  the  meet-  1 
iagof  the  lines  do,  oe,  and  do,  og. 

A  solid  angle  is  a  point  formed  by  the  meeting  of  three  or 
more  planes,  or  plane  angles,  as  at  o,  fig.  1. 

The  valne  or  measure  of  angles  ia  the  number  of  degrees, 
of  which  they  consist. 


parts,  called  degrees ;  each  degree  into  60  equal  parts,  called 


0  equu 
),  called 
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mnuttsf  and  each  minute  into  60  »con(&.-  the  diTisions  being 
tbus  designated :  360',  60',  60". 

If  one  fourth  part  of  the  circle,  or  90°,  be  intercepted  by 
two  lines  a  o,  o  b,  of  the  annexed  figure,  which  meet  at  an 
angle  a,  o,  b,  in  the  centre,  those  lines 
are  perpendicular  to  each  other,  and  cfae 
angle  at  which  they  meet  is  said  to  meas- 
ure 90°,  and  is  termed  a  right  angk.  If 
the  portion  of  the  circle  thus  intercepted 
be  less  than  }-,  as  shown  by  the  lines 
o  b,  o  c,  the  angle  b  o  c  will  measure 
lesB  than  90° ;  it  is  then  called  acute ;  if  it  measure  more  than 
90",  as  it  would  if  the  angle  were  formed  by  (he  lines  aa,oe, 
it  is  called  obtuse. 

In  fig.  I,  the  plane  a,  and  the  opposite,  on  which  (he  figure 
rests,  are  called  summits,  or  bases,  or  terminal  plants,  and  the 
planes  b  and  e,  with  those  opposite  to,  and  parallel  with  them, 
are  termed  lateral  planes. 

The  edges  of  the  terminal  planes,  as  d,e,m,H,  are  called 
terminal  edges. 

The  edgesy,  ^,A,  produced  by  the  meeting  of  the  lateral 
planes,  are  termed  lateral  edges. 

Planes  are  said  to  be  similar,  when  their  corresponding 
edges  are  proportional,  and  their  corresponding  angles  equnT 

Edges  are  similar,  when  they  are  produced  by  the  meeting 
of  planes  respectively  similar,  at  equal  angles. 

Angles  are  similar,  when  they  are  equal,  and  contained 
within  similar  edges  respectively. 

SoUd  angles  are  similar,  when  they  are  composed  of  equal 
numbers  of  plane  angles,  of  which  the  corresponding  ones  are 
■irailar. 

A  triangle  is  a  figure  bounded  by  three  sides,  and  (he  sum 
of  its  angles  equals  ISO  degrees. 

Fig.  2  is  an  equilateral  triangle,  or  a  figure  contained  wi(hin 
three  equal  sides,  and  containing  three  equal  angles.  Fig.  3; 
an  isosceles  triangle,  has  two  equal  sides,  a,  b,  which  may  con- 
Uin  either  a  right  angle,  or  an  acute,  or  obtuse  angle.    If  the 
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contsioed  angle  be  less  than  a  right  angle,  tbe  triangle  is  called 
tKMte ;  if  it  be  grenter,  it  is  called  obfuse.  The  line  on  which 
c  is  placed  ia  called  the  base  of  the  triangle.  Fig.  4 ;  a  scaltne 
triangle,  has  three  unequal  sides,  and  contains  three  unequal 
angles.  Fig.  5;  a  tguare,  has  four  equal  sides,  containing 
four  right  angles. 


ZHZ 


Fig.  6 ;  a  rectangle,  has  its  adjacent  sides,  a  and  b,  unequal ; 
the  fonr  contained  angles  being  right  angles,  like  the  square. 
Fig.  7 ;  a  rhomb,  has  four  equal  sides ;  two  of  its  angles,  d  md 
e,  are  obtuse ;  the  other  two,  d  and  b,  are  acute.  Fig.  6 ;  aa 
Bbliqut-angled  pctraUdogram,  has  its  opposite  sides  parallel, 
but  its  adjacent  sides,  a,  b,  and  its  adjacent  angles,  c,  d,  nn»- 
qual.  By  parallelogram  is  to  be  understood  anj  right-lined 
quadrilateral  plane  figure,  whose  opposite  sides  are  equal  and 
parallel. 

When  certain  forms  of  crystals  have  a  rhomb  as  the  figure 
of  some  of  iheir  planes,  they  are  termed  rhombic. 

A  prism  is  rarely  found  baring  only  three  sides,  very  conj- 
monly  four,  six,  eight,  or  more  sides;  the  sides,  or  lateral 
plants,  surround  its  axis,  which  is  an  imaginary  line  passing 
down  the  middle  of  the  prism,  from  the  centre  of  tbe  upper 
termiHal  plane  to  the  centre  of  tbe  lower ;  tbe  terminal  planes 
are  also  called  the  bases.  But  prisms  are  found  both  Tcry 
long  and  very  short ;  when  long,  and  the  crystals  slender  and 
curved,  they  are  termed  capillary;  when  straight,  aeieulari 
when  tbe  prism  is  short,  the  crystal  is  said  to  be  tabular. 

A  pyramid  is  formed  by  the  meeting  of  three  or  more  planes 
at  a  point,  which  is  termed  the  apez,  each  plane  being  bounded 
by  edges ;  considered  separately,  n  pyramid  is  supposed  to  have 
a  bau,  which  ia  the  case  in  regard  to  the  tetrahedron  ;  but  in 
Te^>6Ct  of  most  other  forms,  it  is  only  imaginary,  as  in  the 
instance  of  the  octahedron,  which  often  is  termed  a  double 
four<eided  pyramid ;  and  dao  the  dodecahedron  with  triangu- 
lar faces,  which  is  frequently  denominated  a  double  six-sided 
pyramid. 

The  prism  and  the  pyramid  are,  howerer,  often  combined 
in  the  same  crystal,  which,  in  that  case,  is  generally  described 
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aa  a  prism  of  four,  six,  or  eigbt  sides,  termnated  by  a  pyramid 
of  four  or  more  sides. 

^  8.  We  hare  spoken  of  the  edges  and  soHd  angles  of  crys- 
tals; these,  however,  are  sometimes  wanticg;  for,  iDStead  of 
the  edge  or  the  solid  angle,  we  find  a  plane;  the  edge  or  solid 
angle  is  then  said  to  be  replaced  or  truncated.  These  are, 
however,  merely  terms  of  convenience ;  neither  the  edges  nor 
angles  ever  were  on  the  crystal,  and  therefore  could  not  have 
been  replaced,  truncated,  or  taken  off.  But  when  it  is  said 
that  the  lateral  or  terminal  edges  are  replaced,  or  when  a  solid 
angle  or  an  apex  is  described  as  being  truncated,  it  is  meant 
only  by  a  single  plane,  unlesa  expressed  to  the  contrary.* 

When  the  edges  of  a  crystal  are  replaced  by  two  planes, 
separated  only  by  an  edge,  they  are  said  to  be  bevelled. 

If  any  plane  replacing  an  edge,  and,  being  parallel  to  it, 
incline  equally  on  the  two  adjacent  planes ;  or  if,  replacing  a 
si^id  angle,  it  incline  equally  on  all  lbs  adjacent  planes,  it  is 
called  a  tangent  plane.  Thus  the  planes  replacing  the  sdid 
angles  and  the  edges  of  the  octofaedron,  figs.  3  and  6,  of  red 
oxide  of  copper ;  the  edi;es  of  the  rhombic  dodecahedron,  figs. 
2  and  3,  of  garnet,-  the  lateral  edges  and  terminal  solid  angtea 
of  the  rhomboid,  fig,  3,  of  carbonate  of  lime ;  and  the  edges  of 
the  hexagonal  prism  shown  by  the  letter  d,  under  the  head  of 
beryl ;  and  of  those  of  the  tetrahedron  shown  by  the  letter  e, 
under  the  head  of  grey  copper  ore  —  are  a  few  examples  of 
tangent  planes  that  can  be  readily  referred  to. 

^  9.  These  truncations  and  bevelmcnts  are  sometimes  so 
slight  as  not  to  alter  the  general  form  of  the  crystal ;  but  are 
often  sufficiently  deep  to  give  it  a  perfectly  different  figure. 
Thus  the  octahedron  passes  into  the  cube,  the  cube  into  the 
octahedron,  and  the  latter  into  the  rhombic  dodecahedron,  as 
will  presently  be  shown. 

^  10.  These  passages  of  one  form  into  another,  —  and  ib 
many  more  respects  than  are  above  recited,  —  are  constantly 
found  to  occur  in  certain  mineral  aubstances.  This  is  not 
ideal.  For  not  only  may  a  series  of  crystals  be  observed  which 
exhibit  these  transitiona,  but  they  may  also  be  proved  by  evi- 
dence of  the  most  convincing  kind,  arising  out  of  an  exaraina- 

*  W«  maiL,  howvrvF,  makv  certain  eiupllon*  to  tomo  of  the  praoadinf  itmarkt  1ft 
ngfird  to  pritm^tie  cr^iuli.  Evarj  citbu]  which  liu  iBlpml  *diI  leminal  dImh  ii  not 
ooDiiileiid  u  being  Hiimatici  u,  briniUBCo,  lk*a>t<,  wbich  ieiHllil  ofpsrliMt  |iid- 
|wnlaii,ill  IuiMoiImIdi  tqaali  »  with  tin  ntjaWc  JjJ«»*i^r»«,  which  aleo  ippHn, 
IniDmepQintiorTi^w,  vhavinf  iBteml  IKc«(  bal  u  thete  tolldi  tn  perfeelljr  ttnuntt- 
rial,  their  tfftttiMy  Uuml  >iM  tennlul  ftcei  in  n*nr  >e  dbitnfnlihw),  nii^  wlm 
thali  e»gn  *n  ntitntt,  tha  Diet  ii  nwral;  iUiWd  wlthiml  diitinclian ;  indent,  it  um- 
monif  hfiD«d«  in  uih«  parflietiT  ceflnelrleal  tolMe,  aad  In  ottian,  u  Iha  ranlar  oetalia 
— ■— ■ —  '■-- stjHMiii^irrvkis^UMNkmanHalM.    [F.) 
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tion  of  these  crystals  by  a  method  more  decisive  tbui  thit 
which  depends  on  the  accuracy  of  the  eye  The  fact  here 
elluded  to  is,  that  the  crystals  of  many  substaocee  may,  by  the 
application  of  force,  be  meektmieally  divided  or  cleaved,  id  the 
Erection  of  tke  lamina  (along  their  natural  joints),  so  as  to 
reduce  the  one  form  into  ihe  other;  but  the  consider atioa  of 
thia  fact  belongs  properly  to  that  di?iBiou  of  the  subject  which 
may  be  denominated  structure. 

Strueture. 

^11.  Structure,  when  it  exists  in  a  mineral  substance,  arises 
from  the  particular  arrangement  of  tbe  minute  portions  or  mol^ 
cules  of  which  it  is  composed. 

^  13.  In  some  mineralB  this  arrangement  exists  both  in  tbe 
regular  crystals  in  which  these  occur,  and  in  those  masses 
which  hare  no  particular  external  form. 

^  13.  Of  the  forma  of  those  minute  aud  imperceptible  mol^ 
cnlea  which  are  aggregated  by  the  law  of  attraction  into  masses, 
nothing  is  known  with  certainty.  Conjecture  has  in  some  in- 
stances been  allowed  to  supply  the  deficiency.  The  conse* 
quences  of  this  arrangement,  howerer,  are  rery  perceptible, 
and  may  be  satisfactorily  prored,  in  some  instances,  by  the 
rudest  attempt;  a  slight  blow,  or  letting  fall  a  specimen  of 
certain  minerals  on  the  floor  ot  tbe  pavement,  will  suffice  to 
produce  instantaneous  conriclion  that  this  arrangement  do^ 
exist ;  for  by  such  means  fragments  of  perfectly  regular  form 
may  be  obtained,  and  from  the  faces  of  these  fragmenta  may 
again  be  procured  thin  slices,  of  which  the  larger  planes  are 
perfectly  parallel,  and  these  slices  may  again  be  subdivided 
into  regular  forms,  until  the  fragments  are  no  longer  percepti- 
ble without  the  aid  of  the  microscope. 

^  14.  Structure,  then,  it  may  be  repeated,  arises  from  the 
particular  arrangement  of  the  minute  portions  or  molecules  of 
which  the  mineral  is  c<»nposed. 

If  a  mineral  can  be  ituchanicallif  divided  or  cUaved  in  direc- 
tions which  produce  only  one  particular  form,  that  form  is  de- 
nominated its  primary  or  primitive  crystal.  For  instance,  cal- 
careous spar  can  only  be  cleaved  into  the  form  of  an  obtuse 
rhomboid  of  particular  measurements,  which  therefore  is  termed 
its  primary  crystal ;  a  rhomboid  hat  six  planes,  which  are  par- 
allel two  and  two.  Calcareous  spar  therefore  baa  three  cleav- 
ages; it  possesses  natural  jointt  in  three  directions:  so  has 
common  salt,  of  which  the  primary  form  is  the  cube ;  and  also 
galena. 
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But  some  iniDerals  are  not  bo  ciicnmstanced.  Fluor  spar, 
which  may  be  cited  as  yielding  with  ease  to  mechanical  divis- 
ioD,  is  an  inataace.  Ii  cleaves  in  four  directioDs,  and  affords 
three  different  forms,  a  regular  octahedron,  a  regular  tetrahe- 
dron, and  an  acute  rhomboid ;  of  these,  the  first  has  arbitrarily 
been  selected  u  the  primary  crystal,  and  convenieDce  may  be 
assigned  as  the  reason  for  the  preference. 

Other  substances  are  cleavabte  in  a  still  greater  number  of 
directions ;  for  instance,  blende,  from  which  may  be  extracted 
a  rhombic  dodecahedron,  and  frani  this  ao  obtuse  rhomboid, 
an  octahedron,  an  acute  rhomboid,  and  an  irregular  tetrahe- 
dron ;  in  this  mineral,  also,  the  choice  of  a  primary  crystal  bas 
been  arbitrary,  the  rhombic  dodecahedron  having  been  selected. 

Further  instances  might  be  cited,  but  these  will  suffice ; 
they  are  particularly  quoted  because  of  the  remarkable  ease 
with  which  the  learner  may  satisfy  himself  of  the  facta. 

The  faces  produced  by  this  mechanical  separation  of  crys- 
tals, are  usually  called  /<Ke«  of  cUavagt,  and  they  are,  of 
course,  parallel  with  the^ocu  of  crt/sialUzatitm  of  the  primary 
form,  or  of  those  planes,  by  which  the  primary  figure,  whea 
obtained,  is  bounded. 

^  15.  Many  minerals  yield  to  cleavage  with  ease  only  in  one 
direction,  of  which  topaz  is  an  instance.  The  structure  of  such 
is  described  as  being  perfectly  crystalline  or  lamellar  in  one 
direction.  Sapphire  yields  to  cleavage  in  one  direction  with 
much  ease ;  in  the  others  with  extreme  difficulty. 

^  16.  The  arbitrary  selections  just  noticed  will  sufBce  to  in- 
duce the  suspicion,  that  in  this  department  Mineralogy  has  not 
yet  attained  perfection,  and  also  to  lead  the  pupil  to  investigate, 
as  he  advances  in  the  science,  rather  than  take  for  granted 
what  is  asserted  without  proving  the  facts. 

^  17.  Other  circumstances  also  exist,  sufficient  to  make  as 
extremely  cautious  on  this  point. 

Some  minerals,  to  which  primary  forma  hare  been  assigned, 
do  not  yield,  or  bare  not  yet  been  found  to  yield,  to  regular 
cleavage  in  more  than  one  direction,  or  even  not  in  any  direc- 
tion. In  these  determinations  one  of  two  modes  has  been  re- 
sorted to.  In  the  first,  thin  fragments  of  the  substance  have 
been  held  up  between  the  eye  and  the  light ;  and  by  this  means 
the  Abbe  Hatiy  was  enabled  in  several  instances  to  deduce  the 
probable  form  of  the  primary,  from  the  directions  of  the  crev- 
ices, or  appearottces  of  natural  jointi,  which  are  obserrable  in 
the  fragment;  and,  in  many,  these  have  afterwards  proved  to 
be  correct.  By  the  other  mode,  the  primary  form  is  deter- 
mioed  by  analogy,  that  is,  by  a  compaiiscm  of  the  forms  of  tbtt 
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crystals  of  a  mineral  with  those  of  other  known  sabatancea ; 
but  this  ma;  in  some  cases  prove  a  source  of  error. 

Sometimes,  also,  the  natural  joints  may  be  shown  by  simply 
beating  the  mineral,  which  causes  them  to  separate  ;  at  others, 
the  appearance  of  Btiin  may  serve  as  a  guide,  as  will  be  shown 
further  on. 

^  18.  Cleavage  can  be  accomplished  in  VKrions  ways, 
dependent  on  the  nature  of  the  substance.  In  some,  as  in 
blende,  it  is  best  effected  by  a  sharp  knife,  when  the  mineral 
is  held  between  the  fingers,'  because  of  its  numerous  natural 
joints,  which  a  blow  might  disturb  in  the  wrong  direction.  In 
sulphate  ofstrontian  it  is  done  by  the  same  means,  for  another 
reason  ;  namely,  because  it  is  easily  cracked  in  directions  con- 
trary  to  the  natural  joints,  even  by  a  slight  blow.  Fluor  and 
calcareous  spar  are  best  cleaved  by  putting  them  on  a  table, 
and  placing  the  edge  of  a  knife  or  razor  along  their  natural 
joints;  a  slight  blow  then  separates  them.  The  oxide  of  tin 
yields  only  to  the  pressure  of  the  cutting  pincers,  when  held 
in  proper  directions.* 

4  19.  By  one  or  other  of  the  preceding  methods,  however, 
most  minerals  have  had  assigned  to  them  some  one  solid,  as 
the  primttry  form  of  the  several  varieties  of  crystals  in  which 
they  are  found. 

Primary  Forms,  and  some  of  their  Qeometrieal  Relations 
considered. 

§  20.  The  system  of  Primary,  or  Fundamenlal  Forms,  ac- 
.  cording  to  which  minerals  are  described  in  this  treatise,  is  that 
adopted  by  Brooke  in  his  "  Introduction,"  and  consists  of  fi^ 
teen  in  number.  Their  names  are  as  follow:  I.  Cube;  2. 
Regular  Tetrahedron ;  3.  Regular  Octahedron ;  4.  R/iombie 
Dodecahedron ;  5.  Octahedron  with  a  sqnare  base ;  G.  Octa- 
hedron with  a  rtetangular  base ;  7.  Octahedron  with  a  rhombic 
base;  8.  Right  Square  Priam ;  9.  Right  Rectangular  Prism: 
10.  Right  Rhombic  Prism ;  1 1.  Right  Oblique-on gkd  Prism  ; 
12.  Oblique  Rhombic  Prism;  13,  Doubly  Oblique  Prism; 
14.  Rhomboid;  15.  Regular  Heingonal  Prism. 

By  seme  authors  these  primary  forms  are  not  recognized  as 
such,  but  they  are  all  included  under  new  systems  of  Crystal- 
lization, founded  on  what  are  called  the  "  Axes  of  Symmetry  " 
of  Crystals,  or  "  Axes  of  Crystallization"  —  a  method  which 
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wu  firal  adopted  by  the  German  miDeralogista,  and  originated 
with  Weiss.  Though  ihej  are  actaallj  observed  forms,  either 
natural,  or  obtained  by  cleavage,  as  will  be  shown  under  the 
species,  it  is  obfiouB  that  in  describing  them,  they  may  be  re- 
duced to  fewer  divisions,  or  classed  according  to  certain  geo- 
metrical affinities.  Thus  they  could  all  be  cumprehended  un- 
der the  cube,  the  regular  tetrahedron,  the  rhombic  dodecahe- 
dron, the  octahedron,  the  aix-sided  prism,  and  the  parallelepi- 
ped ;  the  term  parallelepiped  including  all  those  solids  whose 
bouodiag  planes  are  parallel  two  and  two;  as,  for  instance,  all 
the  varieties  of  the  rhomboid,  both  acute  and  obtuse;  all 
prisms,  both  right  and  oblique,  of  which  the  terminal  planes 
are  rhombic ;  and  all  the  square  and  rectangular  prisms  which 
do  not  possess  the  precise  proportions  of  the  cube. 

Weisa  and  Prof  Mobs  include  all  under  the  Rhombohedral, 
Pyramidal,  Prismatic,  and  Tessular  Systems;  and  G.  Rose,  in 
his  Treatise,  published  at  Berlin  in  1838,  comprises  them  under 
"  Sii  Systems  of  Axes  of  Crystallization."  These  have  been 
adopted  in  England  by  Prof.  Miller,*  by  whom  they  are  thus 
slated;  vis;  the  Octahedral, tbePyramidal, the  Rhombohedral, 
the  Prismatic,  tbe  Oblique  Prismatic,  the  Doubly  Oblique  Pris- 
matic. Mr.  Brooke,  also,  in  the  late  article  attributed  to  him, 
in  the  Encyclopedia  Metropolitan  a,  has  modified  his  system, 
and  sKumes  only  the  Rhomboid,  the  Square  Prism,  the  Right 
Rhombic  Prism,  Oblique  Rhombic  Prism,  Doubly  Oblique 
Prism,  and  the  Cube;  the  last  answering  to  the  Tessular,  the 
next  three  to  the  Prismatic,  and  the  other  two  to  the  two  first 
in  the  above-named  system  of  Mobs.  But,  in  the  present  edi- 
tion of  this  work,  the  American  Editor  prefers  to  adhere  to 
Brooke's  original  number  of  Primary  Forms,  as  they  have  been 
generally  adopted  by  American  authors,  and  are,  of  course,  fa- 
miliar to  our  students.  Besides,  all  the  species  in  this  work 
have  been  described  in  reference  to  them  by  Mr.  Phillips,  who, 
from  a  large  number  of  observations  and  measurements,  seems 
to  have  been  satisfied  that  they  afforded  a  true  and  natural  ex- 
planation of  the  character  and  relations  .of  form  among  crystal- 
lized minerals.  Should  the  new  systems  generally  prevail,  the 
student  will  be  better  prepared  for  the  investigation  of  them, 
by  his  knowledge  ofthe  less  mathematical  and  abstruse  method 
pursued  in  this.t 

•  TmliH  no  Crnullofnpbt,  by  W.  B,  Millti,  F.  R.  &,  Tntntor  of  UiDettlofT  is 

tlIr.Oiin[lii>raiufDvr.Uistnii>ldlarorH.RiiH'iAnal;tIulOianit«ir,aoilBiTDnea 
■bow  that "  Um  doctdns  of  ptlmarj  Anoii  ii  lueLsia  ud  miaiiliinoui,  balng  anaaHr  ana- 
dipl«d  fbf  popular  ud  fbr  aeloinlAfl  BoawiMliitum.'^  HLi  wnk  (a  Sjatvm  of  Cr^tttllo- 
inpkj,  with  ill  xpFDutim  to  Miianlotfi  Qliigow,  1839)  abowi  ceniiilBnbl*  iD|*- 
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Examples  of  theM  primuy  rortns  will  be  exhibited,  trilli 
their  various  modilicatioDs,  by  secondary  planes,  when  we 
eone  to  describe  the  mineral  species ;  but  that  the  student 
wtaj  the  more  readily  comprehend  them,  we  shill  offer  k 
few  expUnaiions  in  the  present  connection,  and  introdncs 
figares,  (lee  p.  xsx*t)  having  their  angles,  edges,  and  planea 
designated  by  appropriate  letters,  without  which  it  would  be 
impossible  to  convey  to  his  mind  any  very  accurate  idea  of  the 
variety  of  crystslline  ibrros.  The  vowels,  a,e,  i,o,  are  used  U 
AeaignaiKthtioiidaitgki;  some  of  the  consonants,  b,c,d,  f,  •, 
B,  to  designate  the  primary  tdgn;  and  r,  m,  t,  (primitive)  la 
designate  the  prtsiary  p^mcs  of  crystals.  The  same  letter  is 
repeated  where  the  angles,  edges,  uid  planes,  are  similsr;  anA 
different  letters  are  used  when  those  angles,  edges,  or  planei, 
■re  dissimilar,  as  explained  on  page  xxvi.  Thus,  the  lieUer  a 
is  repeated  on  the  aiigtes  of  the  cube,  these  being  aU  similar; 
while  A  and  e  are  plued  on  the  atitriuite  sngtes  of  the  right 
rhombic  prism,  to  show  that  there  the  opposite  angles  only  are 
similar.  So  the  letter  f  is  repeated  in  all  the  planes  c^  tlw 
cube,  for  the  same  reason  that  they  are  ail  simitsr.  '  In  the  rigbt 
rhombic  prism,  (tig.  10)  the  leuer  f  stands  only  <mi  tbe  terminal 
plane,  the  lateral  planes  having  tbe  letter  m  placed  npon  tbem. 
This  implies  Ihit  the  lateral  planea  are  not  similar  to  tbe  tei^ 
minal  plane ;  but  the  letter  m  being  repeated  on  both  tbe  lateral 
planes,  denotes  that  tliese  art  simiiar  to  eaek  other. 

In  the  Rigkt  ObUfue-ntgled  Prism,  tbe  lateral  planes  are  di^ 
tiogQisbed  frora  each  other  by  the  letters  k  and  t,  implying 
that  they  are  diiiimiUa-  to  each  ether,  la  both  we  to  tbe  ter- 
Biinil  plane,  which  is  designated  by  p. 

The  '  and  "  added  to  some  oi  the  letters,  are  intended  merely 
to  distinguish  two  or  more  simiiar  planet  from  each  other. 

It  is  not  deemed  necessary  to  give  any  figures  of  tbe  mkwhj 
wry  fitrms  of  crystals,  as  these  m>dtlicationB  will  be  fully  ani 
fuiiiliarly  drawn  in  figures  annexed  to  the  descriptions  of  ^m^ 
cies  in  the  body  of  tbe  work,  where  they  will  also  be  fr^- 
qsently  accmnpanied  by  the  parent  figure,  from  whicb  they  are 
all  derived,  or  to  which  they  may  all  be  referred. 

nlH,  »a*  K  kmII  rfun  afkiBwMta  arbh  nbJKt ;  bat  li  la  miBlr  buMi  on  th»  in- 
MB«rKi»,iho^li,lBlui|vlii>uiaM.lll)imM<rbMBO<lt*d.  Bb  bmUoh  Md  ■;«. 
boll,  ud  ill  tb«  nubiiHi]r  bj  I'Ui^M  <>•       "       '  


isDov,  iBd,  wb«D  DodmUn^  jammw  do  kdiunm  tt 
.)!  of  tb(  •Implir  Balhodi  idDpud  far  BNoka  and  otha: 

n  tbe  Uh  of  tbndiBenUI  Aitin,  asd  biTr ■— ■  ■* " 

—  m  obMmd  tbit  ib«  iiod*)!  >hkh  n.  „. 
cohmd  poicclftii,  ind  nprneiilliif  lb»  b 
.  .    .  ..  -  .    .f*  vail  iMfuii  ID  DM  tfj^ixtB  u  — 
fanad  to  b»  ttftmi  rmniai  111119  u  lb*  ttndaiu.    Tbeyu 
dianflUr,  Bod  iifllcHmllj  mmKb  1«  adniit  at  ^tij  food  ^fprm 
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Exaatpht  of  Primary  Forms. 


Th«  Cube  may  be  seen  in  Native  Gold  and  Silrer,  Iron  Py- 
rites, Fluor  Spar,  Aaalcime,  and  Galena;  the  Tetrahedron  m 
Grey  Capper  Ore;  the  Rhombic  Dndteahedron  in  Gamet  and 
Blende;  ttie  Regular  Octahedron  in  Pleisto-magnetic  Iron, 
Red  Oxide  of  Copper,  and  Spinel ;  Oelahedroit  with  a  tquare 
base,  in  Zircon,  Tun^tate  of  Lime,  Molybdate  of  Lead,  and 
Anatasle ;  Oelahedroa  with  a  rectangular  bate,  in  Araeniate 
of  Copper;  Oetahedron  teitk  a  rhombic  bate,  in  Sulphur; 
Right  Square  Prism,  in  Apophytlite,  Scapolite,  and  Idocraae; 
Right  Rectangular  Prism,  in  Harmotome,  Phillipaite,  and 
Anhydrite;  Right  Rhombic  Pritm,  in  Hesotype,  Topaz,  and 
Sulphate  of  Barytea;  Right  Oblique-angled  Prism,  in  Sulphate 
of  Lime  and  Heulandile;  Oblique  Rhombic  Prism,  in  Lau- 
monite  and  Mica ;  Doubly-oblique  Prism,  in  Felspar,  Sappare, 
and  Axinite ;  Rhomboid,  in  Q,iiartz,  Carbonate  of  Lime,  Tour- 
maline, and  Chabaaie;  Regular  Hexagonal  Prism,  in  Beryl 
and  Phosphate  of  Lime.  By  referring  to  the  aitove-named 
Buhalanoes,  the  student  will  find  the  various  modifications  of 
form,  which  have  resulted  from  the  replacement  of  aome  of  the 
edges  or  solid  an^ea  belonging  to  the  figures  soon  to  be  inlro 
duced,  with  the  recorded  angular  measurements  of  many  of 
the  most  commonly  occurring  natural  crystals.  Tbe  small 
letters  resting  upon  the  planes  which  have  replaced  the  pri- 
mary edges  and  angles,  aa  shown  in  these  figures  of  natural 
crystals,  are  intended  to  distinguish  the  classes  of  modifications 
by  which  they  have  been  derived  from  the  primary  forms. 
They  are  characters  of  much  importance  in  describing  crys- 
tals, and  as  their  application  is  uniform,  they  may  t>e  easily 
remembered  afler  a  little  study.  For  the  entire  series  of  tran^ 
formationa  which  they  are  intended  to  express,  but  which  are 
too  numerous  to  be  here  introduced,  the  student  is  desired  to 
consult  the  "Tables  of  Modifications"  in  Brooke's  Crystallo- 
graphy. A  few  references  to  the  figures  in  the  body  of  the 
work,  which  should  be  compared  with  those  which  are  lettered 
in  the  following  section,  are  all  that  will  be  required  in  these  in- 
troductory remarks.  Under  the  species  Xative  Gold,  the  solid 
angles  of  the  Cube  are  replaced  by  tangent  planes,  class  a, 
passing  into  the  Octahedron.  Under  Analcime,  the  same  figure 
bsB  its  solid  angles  replnced  by  three  planes,  class  b,  producing 
a  figure  wilh  24  trapezoidal  faces,  the  ordinary  form  of  this 
mineral ;  the  replacement  of  its  solid  angles  by  three  planes, 
class  c,  resting  on  the  edges,  produces  a  figure  having  24  isos- 
celes triangular  planes:   this  may  be  seen  in  Iron  Pyrites. 
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Class  d,  the  replacement  or  the  solid  anglea  by  sis  planea, 
forming  a  figure  containing  48  iriangnlar  faces,  which  may  be 
seen  under  Fluor  Spur,  fig.  13. 

When  the  edges  of  the  cube  are  replaced  by  taogenl  planea, 
class  e,  the  new  figure  produced  will  be  a  Rhombic  Dod- 
ecahedron. When  its  edges  are  replaced  by  two  planes,  claaa 
ff  a  series  of  four-sided  pyramids  is  farmed  on  the  faces  of  the 
Cube. 

Clasa  g,  alternate  solid  angles  replaced  by  tangent  planea, 
produeine  the  Regular  Tetrahedron. 

Class  K,  edges  replaced  by  single  planes  inclining  at  unequal 
angles  on  the  adjacent  primary  planes.  They  give  riae  lo  (he 
Pentagonal  Dodecahedron,  shown  in  figs.  5  and  6,  under  the 
species  White  Cobalt.  The  incipient  planes  of  this  cisss  may 
be  seen  on  the  large  figure,  under  the  same  iipecies. 

In  the  Regular  Tetrahedron,  class  a  shows  the  replacement  of 
the  solid  angles  by  tangent  planea ;  class  b,  the  same  angles 
replaced  by  throe  planes  resting  on  the  primary  planes;  class 
c,  by  three  planes  resting  on  the  primary  edges ;  and  class  d, 
by  sis  planes.  Class  e,  edges  of  the  Tetrahedron,  replaced  by 
tangent  planea ;  clan/*,  edges  replaced  by  two  planea.  These 
several  modilicatiana  may  be  seen  in  the  large  figure,  uodet  tbe 
species  Grey  C<^per. 

In  the  Regular  Octahedron,  class  a,  angles  replaced  by  tan- 
gent planes;  class  b,  solid  angles  replaced  by  four  planea  rest- 
ing on  the  primary  planes;  class  e,  by  four  planes  inclining  on 
tbe  primiiry  edges,  the  first  resulting  in  the  Cube,  the  second 
in  H  figure  with  S4  trapezoidal  planes,  the  last  in  one  with  24 
isosceles  triangular  planes ;  class  d,  solid  angles  replaced  by 
8  planes,  producing  the  same  result  as  class  d  of  the  Cube,  or 
a  figure  having  48  triangular  planes  (hg.  12  of  Fluor  Spar), 
Class  e,  edges  of  the  Octahedron  replaced  by  tangent  planes, 
tending  to  (he  Rhombic  Dodecahedron,  shown  in  ftg.  3,  and 
large  figare,  under  Magnetic  Iron  ;  class  /,  edges  replaced  by 
two  planes,  fig.  9,  under  Red  Oxide  of  Copper.  The  large 
figure,  under  the  same  species,  shows  the  replacements  an- 
swering to  a,  b,  e,  d,  e,  and  f. 

Rhnmbio  Dodecahedron,  class  a,  acute  solid  angles  replaced 
by  tangent  planea,  by  which  the  figure  ia  passing  into  the 
Cube;  class  b,  by  four  planes  resting  on  the  primary  planes; 
class  c,  by  four  planes  resting  on  the  edges,  producing  tbe 
trapezohedron,  contained  under  24  equal  trapeziums,  as  shown 
in  fig.  4,  under  Garnet;  class  d,  ssme  angles  replaced  by  8 
I^anes;  class  e,  obtuse  solid  angles  replaced  by  tangent  planes, 
passing  into  the  Regular  Octahedron,  as  shown  in  figs.  3,  3, 
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and  4,  of  Blende ;  and  also  by  the  large  figure,  under  the  same 
■peciea.  Examples  of  the  various  other  modifications,  accord- 
ing to  the  different  classes,  may  be  seen  under  some  of  the 
■abstances  named  in  the  beginning  of  this  section. 

C'karacleri  of  Primary  Forms. 

The  Cfuhe,  fig.  I,  is  contained  under  six  square  faces,  and 

has  a  similar  axis  in  four  directions  passing  through  its  centre, 

and  through  each  pair  of  opposite  solid  angles,  aa  from  a  (o  its 

opposite  iti  the  figure.     Only  one  is  shown  in  the  figare. 

«».  1. 
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Tht  Regular  7'(fraA«r/ron,(ig.  2,  is  contained  under  four  equi- 
lateral, triangular  faces,  and  has  a  similar  axis  in  four  direc- 
tions, in  consequence  of  its  symmetrical  form,  as  the  one 
shown  from  a  to  6  in  (he  figure ;  plane  p  on  p',  70°,  31',  43". 

Fl|.3. 


The  Regular  Octahedron,  fig.  3,  ia  a  solid  bounded  by  eight 
•qniltteral  triangles,  or  itconsialsortwoequal  four-sided  pyr»- 
mids  applied  base  to  base,  the  base  being  a  square.  The 
edges,  ce,  tf,fd,  dt,  at  the  junction  of  the  two  pyramids,  are 
called  the  edges  of  the  base ;  end  the  four  solid  angles  c  ef. 
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tod  d,  are  ctlled  the  angles  of  the  base ;  those  at  a  and  6,  the 
angles  of  the  summits.  The  plane  angles  of  the  summit  ineu- 
ure  60°.  The  inclination  of  the  faces,  as  r  on  r',  or  p",  109°, 
88',  16". 

The  line  connecting  the  angles  of  the  aummila,  a  b,  is  called 
the  axes  of  the  crystal;  and  the  regular  octahedron,  having  all 
its  angles  similar,  ma;  be  said  to  have  a  similar  axis  in  three 
directions. 

The  Rhombic  DotUeeAedron,  hg.  4,  is  contained  under 
twelve  equal  rhombic  faces;  it  has  two  dissimilar  atts  of  axes 
passing  through  its  centre ;  one  set,  as  a,  b,  passes  through  the 
pairs  of  opposite  solid  angles  which  consist  Fii-t. 

each  ot/our  acute  pltme  angla,  and  may  be 
called  the  greater  axes;  another  set,  as  ed, 
passea  through  the  solid  angles  which  con- 
sist of  th-K  obtuse  plane  angles  each,  and 
may  be  called  the  lesser  axes  of  the  crystal. 
The  angles  contained  within  the  four  acute 
plane  angles  are  called  the  acute  solid  an- 
gles, and  those  within  the  obtuse  plane  angles,  the  obtuse  solid 
angles.  It  is  said  to  be  in  position  when,  as  in  the  figure,  one 
of  the  greater  axes  is  in  a  vertical  situation.  The  mutual  incl^ 
nation  of  the  adjacent  faces,  as  p  on  p"  =  120° ;  the  inclinv 
tion  of  faces  united  by  their  acote  angles,  as  p  on  p',  =  90*. 

The  OctaJtedron  with  square  bast,  fig.  5,  is  coik  Pii_&i 
tained  under  eight  eqaat,  isosceles  triangular  faces, 
and  has  the  same  number  of  axes  as  the  regular  oo 
tahedron.  Crystals  of  this  class  will  differ  from 
each  other  in  the  inclination  of  p  on  p",  and  of  p  c 
on  p*.  And  the  angles  of  the  summits,  a  and  6, 
may  be  less  or  greater  than  60°.  When  less,  the 
octahedron  is  called  acute ;  when  greater,  obtuse. 

The  Octahedron  mth  rectangular  bau,  fig.  6,  is  contained 
under  eight  triangular  planes,  which  are  usually  isosceles  tri- 
angles, though  four  of  them  may  be  equilateral,  fif.t. 
Its  axes  will  also  he  distinguished  as  the  same 
in  number  with  the  regular  octahedron.  Like 
the  latter,  crystals  of  this  form  will  differ 
from  each  in  the  inclination  of  p  on  p',  i 
on  m'. 

In  this  figure  the  broad  planes  pp'  meet  at 
the  edge  of  the  base  at  a  more  obtuse  angle 
than  the  narrow  ones  m  m'.    The  edge  d  may  therefore  be  re- 
garded as  the  obtust  edge  of  the  base,  and  the  edge  r,  the 
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acute ;  or  we  mij  call  one  the  greater  ind  the  other  the  Uutr 
edge  or  the  base. 

The  OctaktdroK  teitk  a  rkombie  base,  fig.  7,  is  contained 
under  eight  equal  scalene  triangles.  Crystals  of  this  class  will 
differ  from  each  other  in  the  inclination  ofp  on  f*,  and  of? 
on  p*.  Octahedrons  are  said  to  be  in  pontiim  ri(,T. 
when  the;  are  so  held  or  placed  that  their  bases 
are  horixmUal.  This  laat  iigure  is  drawn  with 
the  greater  iHagmal  of  the  base  horizontal ;  that 
is,  in  the  direction  of  the  two  fartheat  opposite'^ 
ugles  of  the  base  (a  diagonal  signifying  a  line 
connecting  two  opposite  angles  of  any  paraltelo- 
gram).  The  faces  meet  at  the  edge  b,  at  a  more 
acute  angle  than  at  the  edge  c.  One  is  therefore  called  the 
aatU,  and  the  other  the  obtuse  edge  of  the  pyramid.  The  solid 
anj(le  at  ■  will  be  termed  the  aeute  lateral  solid  angU,  and 
that  at  I,  the  lAtuse  lateral  solid  angle. 

The  Right  Square  Prism  is  a  quadrilateral  solid  whose  edges 
B  and  o  (fig.  S)  are  unequal,  or  whose  bases  are  etjual  squares, 
and  aides  are  equal  rectangles.    It  has  an  'is-S- 

axis  in  four  directions  aimilar  to  the  cube,  Jk-  ■  A~ 

and    a  line  connecting  the  centres  of  the    ''  ''-^py  — ■ 
bases,  which  is  called  tht  prismatic  axis,  as       ,     |»c^  v.  ^ 
e,  d.     The   lateral  edges  a  a,    are    always       y^ .    ii\  / 
longer  or  shorter  than  the  terminal  ones  b  b  ;  ^ 

Otherwise  the  form  would  be  a  cube.  Crystals  of  this  claaa 
will  of  course  differ  from  each  other  in  the  eon^arative  length 
of  the  edges  a  and  b. 

The  Right  RtetaKgttlar  Prism  (fig.  9)  is  a  quadrilateral  solid 
whose  baMS  sre  equal  rectangles.*  It  has  the  same  number 
of  axes  with  the  last  figure  described.     The  ^■*- 

lateral  edges  a  o,  are  similar,  but  of  a  dif-      J  \  t|«*  aV 
ferent  length  from  the  terminal  edges  cB.^f^l^'"    +^ 
which  are  not  equal.      Indi*idaal*  of  this, 
class  will  differ  from  each  other  in  the  com- 
parative length  of  the  edges  c,  o,  and  B. 

The  Right  t  Rkombie  Prism  (fig.  10)  is  a  quadrilateral  sdid, 

■  Tbe  djflWnaoa  batwaen  llie  riifal  iquiira  uxl  iho  rif hi  ivcUnfuJir  priim  will  be  n«d- 

or,  to  ODDTVf  ft  IKOT*  dlr*cl  BKAnia^,  ha  dikj  call  on*  1  n^klyrum  vitA  ■  ifiKra  igM,  ud 

lanfUi,  *hil«  Ihfr  clbar  bu  Eta  oppDiJls  odfH  aalj  sqaal,  or  ju  kdjatsni  oA^em  uaiqiul. 

to  W  Iwld  wilh  ibilf  IiUhI  ptinn  aet|MDdicIlU^t)Hlr  umJuTpknei  in  ailbBT  It  nyM 
■^lB*it>iUi«i,«inpUaiHlaM>^>^,  uifieiUrDchK  u^la  thu  90  dtp***.  !■ 
tba  qiuUilBlmJor  qiudmofuUrpiLiiu,  h  Ji  avident  that  two  oJT  tba  Bkcei  va  cboian  m 


w 
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wboae  buu  are  equal  rbomba,  and  whose  lateral  planes  are 
either  equal  squares,  or  equal  rectangles.  Besides  the  pris- 
matic axis  t,f,  it  has  Uea  grt«aer  and  tvo  Itiser  axes;  the  first 
pass  through  the  solid  angles  which  terminate  the  acute  tdget 
oS  the  prism,  as  ■  <,  and  the  latter  through  ""  '" 

those  which  terminate  the  lAltut  tdgts  of  the 
prism,  as  a  a.  The  solid  angles  at  a  are  the  * 
ebttut,  and  those  at  a  the  acute,  solid  a. 
glet.  The  edge  a  and  its  opposite  are  the  i 
acute,  and  the  edge  h  and  its  opposite,  the 
tbtuse,  lateral  edge*.  Examples  of  this  class  of  crjatsls  will 
differ  from  each  other  in  the  inclination  of  h  on  m',  or  in  the 
ratio  of  the  edge  u  to  the  edge  s.  It  is  said  to  be  in  position 
when  on  its  rhombic  base,  with  an  obtuse  edga  towards  (be 


The  Bigkt  ObUque-mtgUd  Pritm  (fig.  11)  is  a  quadrilateral 
solid,  whose  bases  sre  equal  oblique^ngted  parallelograms. 
Beudes  the  prismatic  axis,  (small  fig.)  it  has  the  same  axes  as 
the  last  primary  form  described,  and  like  it,  its  angles  and 
edge*  may  be  aimilarl;  designated:  a  attute,  a  acvte,  sdtd 
ai^es.  The  lateral  edges  at  b  are  the  obtuse,  those  at  a  the 
acute,  lateral  edges.  The  edges  b  are  the  greater,  and  c  the 
iisser,  terminal  edgei.  Examplea  of  this  class  will  differ  in  the 
inclination  of  u  on  t,  and  in  the  relatire  lengths  of  the  edg«s 

C,  ■,  H. 

The  Oblique  RiamUc  Prism  (fig.  12)  is  a  quadrangular 
prism,  whose  bases  are  equsl  rbomlra,  and  whose  lateral  faces 
are  equal  oblique-angled  parallelograms.  Beaides  the  several 
axes  described  in  the  last  figure,  the  oblique  rhombic  prism 
fau  two  traiuverte  axes  which  pass  through  the  lateral  solid 
angles  s,y,  g,  k,  of  the  small  figure.  The  figure  is  supposed 
to  be  oUiqne  in  the  direction  o  a,  of  the  large  figure ;  so  that 
the  terminal  |4ane  forms  an  obtuse  angle  with  the  edge  a. 
The  planes  m  if  may  meet  at  an  acute  or  an  obtuse  angle.  If 
at  the  former,  the  prism  is  said  to  be  tbhjue  Jro»  a»  ncKfs 
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edge;  if  at  the  latter,  obHque  from  tatobinse  edge.  The  ioJid 
angle  at  A  may,  in  either  case,  be  called  the  acvie  toUd  angle; 
that  Bt  o,  the  ^tuu  soUd  angle;  and  those  at  e,  the  lateral 
taUd  oHglet.  The  edgea  b  are  called  the  acute  termnal  edges, 
and  those  at  d  the  oitaie  termintd  edges.  The  edge  h  and 
its  opposite  we  the  oblique  edges  of  ike  prism,  and  o  and  its 
<mK«i(e,  the  lateral  edges  qftkejprism. 

Individuals  of  this  class  will  differ  Trom  each  other  in  the 
inclination  of  m  on  m',  and  in  the  ratio  of  the  edge  h  to  the 
edge  D. 


!<^ 


The  Douhtji  Obligue  Prism  (fig.  13)  ia  a  quadrangular  solid 
vhoM  bases  are  equal  oblique-angled  parallelograiiw.  Besides 
the  prismatic  axis,  it  has  four  unequal  axes  passing  through 
the  opposite  pairs  of  solid  angles,  which  are  shown  in  the  araall 
figure.  It  differs  from  the  oblique  rhombic  prism  in  the  anglea 
A,  K,  I,  and  o,  which  are  dissimilar,  and  also  in  its  acute  terminal 
edges  B,  c,  and  its  obtuse  terminal  edges  o  and  f.  It  is  sup- 
posed to  stand  oblique  in  the  direction  o,  a,  bo  that  the  ter- 
minal plane  forms  an  obtuse  angle  with  the  edge  h.  The 
prismatic  axis  inclines  from  a  perpendicular.  The  same  terms 
uaed  in  designating  the  edges  and  angles  oftbe  oblique  rhombic 
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prum,  mty  be  eauplojed  in  detcribing  coTrnponding  onei  be- 
longing to  this  clasa.  The  inditriduala  will  differ  froin  each 
other  ia  the  inclination  of  p  on  w,  r  on  t,  and  h  on  t,  and  in 
the  ratios  of  the  edges  v,  b,  and  f. 


The  Rhomboid  (fig.  14)  ia  a  solid  contained  under  sii  equal 
rhombic  planes.  The  line  a  b  (small  6gute)  which  pastes 
through  the  summita,  is  called  the  perpendicular  azit,  and  the 
lines  cd,ef,gk,  which  pus  through  the  <^)posite  pairs  of 
lateral  solid  angles,  are  termed  the  transverse  axes ;  those  from 
a  to  i,  and  c  to  d,  are  sometimes  called  the  greater  and  Usttr 
axes  of  the  rhomboid.  The  crystal  is  said  to  be  in  position 
when  the  perpendicular  axis  is  lertical.  The  solid  angle  A 
(large  figure)  and  its  c^posite,  forming  the  other  extremity  of 
the  greater  axis,  are  called  the  solid  angles  of  the  summit,  or 
the  terminal  solid  angles;  the  edges  b  the  terminal  edges,  or 
edges  of  the  summit  j  the  solid  angles  at  k,  the  laterai  solid 
angles;  and  the  edges  n,  the  lateral  edges.  Individuals  be- 
longing to  this  class  are  usually  distinguished  from  each  other 
by  the  inclination  of  P  on  p'.  When  r  on  p'  measures  more 
than  90°,  the  rhomboid  ia  called  obtuse;  when  less,  it  is  called 
aente. 

The  Regular  Hexagonal  Prism  (fig.  IS)  is  a  right  prism 
whose  bases  are  regular  hexagons.  Any  two  of  the  contiguous 
lateral    planes,    as   m   on   >/,    measure  Fif.  is. 

120°.     The  line  represented  from  a 
ibe  ni^MMite  solid  angle,  may  be  regarded  ji 
as  ooe  sxis,  and  it  may  have  is  many  \ 
axes  as  it  has  opposite  solid  angles ;  but  I 
the  line  e  d,  passing  through  the  centre, 
or  the  prismatic  axis,  is  the  only  one 
now  referred  to  in  describing  the  modi- 
ficatioot  of  this  form.    Individuals  of 


:     \r   " 


liiMzecbv  Google 


Xlll  MECHANICAL  CLSAVAQE  AND  TBK 

this  claw  wit)  differ  from  each  other  in  the  rttio  of  the  edge  o 
to  the  edge  b. 

MecKaniad  Cleavage  and  the  Secondary  Fornu  of  Crj/stals 
considered. 

§31.  Whoefcrundertakes,  for  the  6rst  time,  the  examination 
of  the  crystalline  forms  of  a  mineral,  will  iind,  if  they  be  name- 
roup,  that  manj  of  them  seeni  to  posaess  no  mutual  relation. 

§  22.  He  will,  however,  eventually  discover  that  a  substance, 
from  whatever  country  it  may  be  brought,  always  assumes  crys- 
tals, which,  if  they  yield  resdily  to  mechanical  divisioD,  will 
alwaye  aSbrd  by  it  the  same  nucleus  or  primary  form. 

^  23.  Hence  we  have  a  right  to  conclude  that  the  form  of  the 
moleculea  constituting  these  crystals  must  invariably  resemble 
each  other  in  the  same  substance,  and  that  their  arrangement 
must  be  invariable  in  regard  to  each  other. 

^  24.  How  comes  it,  then,  will  be  the  inquiry,  that  so  great 
a  diversity  of  external  forms  should  be  produced  by  an  invaria- 
ble internal  arrangement?  A  satisfactory  answer  to  this  ques- 
tion cannot  perhaps  be  given.  We  only  know  the  fact,  and 
are  compelled  in  general  terms  to  suppose  it  to  be  the  conse- 
quence of  affinity,  or  attraction,  or  polarity;  of  laws  to  which 
matter  is  subject.  We  must  not,  however,  fail  to  notice  the 
curious  and  important  fact,  that  the  crystals  of  a  mineral,  from 
what  part  of  the  world  soever  it  may  be  brought,  and  however 
unlike  each  other  at  first  sight  in  external  form,  are  aUvaya 
found  to  possess  such  a  mutual  relation  as  will  enable  the 
observer  to  trace  them  to  the  same  primary  form.* 

^25.  A  few  of  the  many  minerals  which  may  be  cleaved 
with  regularity  have  already  been  noticed  (§  14),  and  we  have 
pointed  out  the  manner  in  which  the  crystals  of  certain  sub- 

•  TU>&st,tlu(  iIh  uflnof  rivilni  ptun  aficrriUI  ofUiDiUH  nintnl,  irb4lanr 

MUntiotJ  II  1  Torj  n^dila.  Kiwlu  SNno,  ■  Uum,  pabliilmd  i  dlanrutioa  ta 
lim,  iBwhioblig  mn,  **UiM  ilxnih  ibg  lidu  at  iho  beincoul  ujiua  mi*  mj.ikt 
MftoM  lut  dHKtti."    And  DoalBlo  Gatialmli>(,  In  170T,  eipnnuH  iha  ••me  ijoi, 

OBlfesitdBosaerUioHHhiSiInpoHiblai  udoftli««  tli*  dFUrmUiiUaa  b  not  w  bg 
Ib1««il  from  lk«  bnia,  or  navad  d  ]vr4«n,  bat  nbuls&d  b*  Aiperlmenta  lad  obaaiTBtiofu. 
8ia«  than  if  ban  ■  prigsipU  af  BnMsrhntnn,  Iba  ineliulHn  ar  Iha  iriine  lad  oT  th* 
«ulu»  stwiTi  e«utul.»  B^Hkal  arsaionj.  In  IS37,dcaeribad  •aveidclama  of nln- 
•idi  li  tstarenea  hi  tbali  fetiaa ;  ud  Iha  antbinlaaiD  ha  dnplajra  «a  lb*  nU«<  !■.  <**ll 

neairad  an  latting  a;ai  upon  Ihii  iparaDnrad  wlib  plena,  (prabablf  (ha  baauUfUl  paK 
bbad  aijrtal*  whiob  waoftaaaaa  •ccompanf  iof  Lba  ipar  ftcrn  Ibe  Blaai  vrSanar)  and 
IbiH  il  ooutullf  happeni  thai  oaa  nntt  hava  mora  ploatnra  in  what  aaaaii  wonhlMi 
tabbiab.  (ban  is  Iba  pom!  and  aiaat  pfMkiaa  smt,  ir*elDKiwaa^ernhHfah."  Lia- 
aeai  Im  atuaptad  to  arraua  mlnnli  aaeotdjst  U  Ibair  nriUlllBa  fbf na.  Tha  int 
panana  wbD  laaia  (a  ban  bad  anj  Boltan  of  tha  traacaliR  of  tha  anjla  and  adna  of  ' 
ernuli,  aad  tba  asneqnaBl  paaaaca  of  oiio  tatm  into  aBathar.  an  Wsnat,  in  mi,  agd 
DtoaiU,  la  177V.  Bat  tba  una  faltUoai  of  Iba  abaaraa  or  tbrm  waia  not  sndantaod 
mUI  tarn*  da  LUa  aad  BaMf  hiaa|bt  tbali  ■bifc.MBIkil  miidi  to  tk*  tsbiiaBl,  tU 
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■tances  ma;  be  reduced  to  their  prioiHry  forms  (^  18),  Let 
us  now  ftttend  to  the  m&naer  in  which  the  primary  forms  of 
certain  minerals  may  be  supposed  to  have  increased,  so  as  to 
aasuioe  external  forma  which  appear  to  have  little  or  no  affinity 
mtk  the  primary. 

The  forms  thus  produced  are  called  steondary  fomu,  and 
bowerer  numerous  or  complicated  they  may  appear,  they  are 
ultimatety  reducible  to  the  same  central  nucleus  of  the  species, 
when  it  is  susceptible  of  cleavage.  It  must  not,  however,  be 
supposed  that  the  primary  nucleus  is  always  concealed  by  the 
super-position  of  particles  which  give  rise  to  these  secondary 
forma ;  on  the  contrary,  there  are  many  mineral  species  in 
which  the  primary  farm,  either  perfect,  or  but  slightly  modified 
on  its  edges  or  angles,  is  the  one  which  prevailingly  occurs  in 
nature.  This  is  shown  in  the  case  of  the  regular  bexahedrtHi 
in  beryl,  and  the  octahedron  in  diamond,  spinel  and  pleistt^ 
magnetic  iron.  The  number  of  secondary  forms  which 
sctually  occur  is  very  large,  but  the  poesible  number  which 
may  occur,  of  variable  dimensions,  may  be  said  to  be  infinite. 
Calcareous  spar  alone  has  presented  to  our  observation  up- 
wards of  eight  hundred  different  varieties  of  form,  derived  from 
an  obtuse  rhomboid. 

^  36.  In  examining  a  cubical  crystal  of  fluor,  we  find  that 
all  its  solid  angles  may  readily  be  taken  off  by  means  of  a 
knife;  and  that  by  thus  displacing  each  angle,  we  produce 
eight  triangular  planes,  which  are  smooth  and  brilliant;  we 
moreover  find  that  it  cannot  be  cleaved,  so  as  to  produce  a 
brilliant  plane  in  any  other  direction. 

Flf.1.  Flf.l. 


Ud  Aa  fbrndtUaiH  oT  ■  naw  whI  bHntiriil  KWdu.  Tha  Rmar,  in  IK3,  ipetki  oftb* 
imtmiiaUUIuafykii  uifJM oTamuk dfetflh  kind, uoder  alJ  tlHchufMof  relaiiracliinAD- 
■loai  wItleB  tiH  ftsea  aaj  uooai^ ;  UHlfikowi  IbAlIJiri  Uw  ■ppliai  oalj  to  Thiyrtniih'r* 
Ania,  CrnA  aaeb  of  whSa*  nuf  HeiiadftrT  Ibrm  u»  darivad  bj  nnoui  rhan^aa.  Ha 
lllmMnua  tWi  priadpla  in  iu  applinaliiiD  Is  ■  Urn  Dambei  at  cr;iu]>,  of  which  ha  (Iraa 
dnwinfi  in  bla  worli.  Bnl  HaM/  mijr  ba  nU  lo  kava  iliom  iu  Irulh  by  iti  appricaiiaa 
lo  iba  whala  ulnani  kiagdain  ;  and  u  him  wa  aro  indabted  foi  nni  Jiaowlrdga  of  ilia 

■dccudaiT  from  tha  ptimuy  loriu,  i^  moaoi  oftlis  daownu  of  tha  spHaiaivfl  lajan  of 
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^27,  Then  let  the  Unts  of  6g.  1  repreaeat  a  cube,  and  the 
Jotted  lines,  the  triangular  planes  produced  b;  cleavage. 

^28.  Thti  cube  litTJng  its  solid  angles  displaced,  ia  also 
represeated  in  fig  2.  If,  howeveT,  we  pursue  tbe  cleavage  by 
whicb  we  produced  the  triangular  planed;  that  is,  if  layera  or 
laminn  parallel  with  thoae  planes  are  removed,  we  reduce  tbe 
volume  of  the  crjrstal  by  degrees,  and  finally  change  its  form ; 
for  we  ultimately  find  that  the  eight  triangular  planes  of  the 
cube  become  tbe  eight  triangular  planes  of  the  octahedron 
within  it  Let  us  not  fail  to  observe  that  the  termination  of 
each  solid  angle  of  the  octahedron  forma,  as  it  wen,  a  point  in 
the  centre  of  each  plane  of  the  cube. 

^39.  If  we  still  go  on,  and  remove  from  each  plane  of  the 
octahedron  other  lamine,  we  thereby  reduce  its  size,  bul  do 
not  alter  ita  form ;  hence  the  octahedron  ia  (Muiaidered  to  be 
the  primary  form  of  fluor. 

^30.  Every  one  of  the  lamins  taken  off  in  this  process 
may  be  again  subdivided ;  it  may  be  broken  into  octahedrons, 
tetrahedrons,  and  acute  rhomboids  (^  14). 

^31.  Assnmtng,  then,  the  octahedron  to  be  tbe  primary 
form  of  fluor  (^  14),  and  knowing  that  all  its  laminn  may  be 
divided  into  regular  forms,  ia  it  not  reasonable  to  conclude  that 
the  whole  cube,  upon  which  we  first  began  to  operate,  is  com- 
posed of  minute  solids  of  a  definitive  form,  teknitver  thai  form 
nuof  be;  and  since  the  cleavage  is  attainable  only  in  the  direo- 
tiotis  specified  (^36),  is  there  not  reason  for  concluding  that 
they  must  be  arranged  with  perfect  regularity  T 

^  32.  Hence  the  cvhe  (which  ia  therefore  one  of  the  tecmut- 
ary  forms  of  fluc»')  appears  to  it  the  consequence  of  a  regvlar 
arrangement,  on  tke  plantt  of  the  primary  oetakedren,  of  ez- 
tremelg  minute  solids,  resembling  each  other  in  rapttt  of  form. 
We  may  assume  thia  without  pretending  to  decide  the  precise 
form  of  those  molecules  or  integrant  particles. 

^  33.  When,  therefore,  we  describe  a  crystal  of  fluor,  as 
being  a  cube  of  which  the  solid  angles  are  (naturally)  replaced 
by  triangular  planes,  we  do  not  describe  it  either  truly  or  phi- 
losophically ;  but  we  thus  describe  it  from  motives  of  conveni- 


lu  flfnj.    Hcrfrun  took  up  t1» 


Dp  t1»  iflei,  uvl  ihowed 
I  £•  »<•  o°l«>  of  •«hU 
t  HiKt  >«  inn  Ibu 


Ism.    Ai  ba  nakM  ng  BHutiiii  (rBsinHi'*  ncofiilisii  DrUu>flui,tluHw)i  b*  nflm 

ii>  DgBUnr  on  Uia  inbiMl,  It  b  pnlMliJt  thil  H  wu  orifUiil  with  tkaa  Mnk.    Foi 

niif  otlnt  iBporUal  hell  in  IbobiiunjorUH  idnwa  of  cinldt  oot  (MMnltr  koon, 

Uia  midiM  )•  nAmd  (a  ml.  111  aTUii  ■loouain  ud  kunad  "  Hliwty  at  tb*  uluatlr* 

BdnBH,"  bj  tbo  Bar.  WUHu  WlMinU.    [Am.  Ed.] 
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ence ;  we  roigbt  more  aptly  term  it  a'cubo-octahedron,  becaun 
the  triangular  planes  belong  manifestly,  from  what  has  pre- 
ceded, to  the  octahedron,  and  the  larger  planes  to  (he  cube 
(i^SS).  But  there  are  few  crystals  to  which  terms  ao  conTeni- 
ent  could  he  applied. 

^  34.  Let  us  take  one  more  example,  in  which  the  regular 
octahedron  is  the  primary ;  this  wilt  also  apply  to  fluor. 
«(.  1.  nt-t. 


^35.  Let  fig.  1  represent  a  crystal  of  fluor  in  the  form  of 
the  rhombic  dodecahedron. 

The  same  form  is  visible  in  fig.  2,  and  within  it  an  octahe- 
dron; the  lines  of  the  latter  being  somewhat  the  darkest. 

J  36.  Now,  by  the  latter  figure,  we  perceive  that  the  rhombic 
ecahedron  is  the  consequence  of  an  accession  of  crystalline 
laminte  composed  of  moleculea  placed  in  regular  succeasion  on 
every  plane  of  the  primary;  the  laminn  regularly  diminishing 
in  size  until  they  arrive  at  a  point,  and  producing  on  every 
plane  of  the  octahedron  a  low  three-sided  pyramid. 

^37.  On  one  plane  of  the  octahedron  in  iig.  2,  the  laminB, 
progressively  diminishing  and  terminating  in  a  point,  are  shown 
by  lines,  and  these  lines  or  slris  are  often  visible  in  the  rhombic 
dodecahedron,  when  the  primary  is  an  octahedron.  Whenever 
stris  are  seen  on  the  planes  of  a  crystal,  they  generally  denote 
that  it  may  be  cleaved  along  them.  These  may  be  observed 
in  dodecahedrons  of  fluor  and  red  oxide  of  copper,  of  which 
the  primary  is  the  regular  octahedron;  and  if  the  substance 
does  not  yield  to  cleavage,  they  sometimes  serve  as  a  clue  to 
the  deierminslion  of  the  primary  form. 

But  it  may  be  asked,  how  does  it  hsppen,  thst  if  these  laminn 
prc^rcssively  diminish,  forming,  ss  represented  in  fig.  2,  a  sort 
of  step  from  one  to  the  next,  that  the  planes  hnve  sometimes  a 
perfectly  brilliant  polish,  without  any  of  the  roughness  which 
in  such  a  case  might  be  expected.    The  answer  ia  simple. 
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The  molecnlea  composing  the  cr^tal  may  be  termed  almost 
iafinitel;  amalt,  since  no  limit  has  been  found  to  mechanical 
divisioH. 

§  38.  Hitherto  the  octahedron  has  been  assumed  as  the  pri- 
mary; let  us  now  take  the  cube,  and  sup[]r>Be  the  octahedron 
and  rhombic  dodecahedron  to  be  its  secondary  crystals,  as  tbey 
are  in  several  minerals.  Afterwards  the  pentagonal  dodecahe- 
dron will  be  considered  as  arising  from  the  same  primary  form. 

Flf.  I.  Fif.  9. 


$39.  Let  the  Hnes  of  fig.  1  E»e  a  regalar  octahedron,  and  let 
the  square  formed  hy  dotted  lines  represent  the  planes  which 
would  be  produced  by  replacinf;  the  solid  angles. 

^40.  Id  fig.  3,  the  octahedron  is  represented  as  having  its 
solid  angles  replaced,  and  a  cube  within  it.  On  considering 
the  relations  of  these  two  figures,  it  is  manifest  that,  by  pursu- 
ing the  cleavage  parallel  with  all  the  planes  produced  by  di^ 
placing  the  solid  angles  of  the  octahedron,  we  ultimately  con- 
vert that  form  into  the  cube.  This  might  be  performed  in  the 
instaoceofcommonsalt.butoctahedral  crystals  of  salt  are  rare. 
If,  however,  we  apply  the  knife,  or  the  hammer,  to  each  of  the 
solid  angles  of  an  octahedron  of  galena,  we  find  that  they  may 
readily  be  taken  off,  so  as  to  obtain  a  brilliant  cube. 

$41.  By  pursuing  the  division  still  further,  that  is,  by  taking 
off  laminx  in  the  same  directions,  we  only  reduce  the  volume 
of  the  cube,  not  alter  its  form. 

$43.  If  then  the  cube,  which,  in  this  case,  is  the  primary 
crystal,  can  only  be  cleaved  into  cubet  (as  is  the  case  with  com- 
mon sdt  and  galena),  we  conclude  that  the  octahedron,  which 
is  only  a  secondary  form,  has  arisen  from  an  accession,  on 
^very  plane  of  the  primary  cube,  of  crystalline  lamins  composed 
of  minute  cubes  ;  the  points  of  the  solid  angles  of  the  cube  b&- 
ing,  in  the  preceding  figure,  precisely  in  the  centre  of  the  planes 
of  the  octahedron. 
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^43.  Let  ui  now  consider  the  rhombic  dodecahedron  as 
aiiaing  from  ihe  cube. 


This  figure  represents  the  rhombic  dodecthedroo,  hnring 
within  it  ft  cube.  On  consideriog  the  relation  of  these  two 
Bolida,  we  conclude  that  the  rhombic  dodecahedron,  which  ia 
the  »ecandar;  crystal,  arises  from  the  primary  cube  b;  an 
accession  of  crystalline  lamins  on  each  plane  of  the  cube,  so 
as  to  form  thereon  a  low  quadrangular  pyramid  ;  and  progre^ 
««ely  diminishiog  in  size,  so  as  to  terminate  in  a  point.  This 
pyramid,  if  the  primary  can  imly  be  cleaved  into  cubes,  is  as- 
sumed to  be  composed  of  cubic  molecules,  regularly  arranged. 

§44.  These  laminsa,  progreBsirely  diminishing,  are  repre- 
sented on  one  plane  of  the  primary  nucleus,  and  the  same  ol> 
■erralions  apply  to  the  crystals  thus  formed  ss  were  made  upon 
the  rhombic  dodecahedron  arising  out  of  the  octahedron  (^  34). 
The  atrie,  it  has  been  observed,  aometimes  denote  the  primary. 
Id  this  case  it  will  be  seen  that  their  direction  is  parallel  with 
Hie  Usser  diagonais  of  tlu  rhombic  plants ;  and  the  existence 
of  these  strie  in  the  aplome,  uauaJly  ranked  as  a  variety  of 
garnet,  induced  the  Abb^  Haiiy  to  suspect  ita  primary  to  be  a 
cube. 


§  45.  We  now  proceed  to  consider  the  trapezoidal  dodeca> 
bedron  as  a  secondary  crystal  of  the  cube,  in  other  words,  as 
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ariung  from  k  regular  deposition  of  crystalline  lamins  on  the 
planes  of  that  adid. 

Fig.  1  represents  &  trapezoidal  dodecahedron;  a  solid 
bounded  by  twelve  equal  and  similar  trapeziums;  it  is  some- 
times termed  the  pentagonal  dodecahedron,  all  its  planes  being 
fire-sided. 


^  46.  We  here  observe  that  on  each  plane  of  the  cube  there 
ia  an  equal  and  similar  pyramid ;  and  that  each  pyramid  is  not, 
as  in  the  instance  of  the  rhombic  dodecahedron  jual  described, 
composed  of  equal  and  similar  planes.  But,  in  this  instance, 
the  planes  of  each  pyramid  are  equal  and  similar,  two  and  two ; 
a  and  a  resemble  each  other ;  and  the  two  small  triangular 
planes,  the  one  above,  the  other  below  the  planes  a,  a,  also 
resemble  each  other. 

^  47.  Here,  therefore,  there  must  necessarily  be  an  arrange- 
ment of  the  little  cubic  molecules  of  which  the  crystal  is  as- 
sumed to  be  composed,  very  different  to  that  which,  in  the  in- 
stance of  the  rhombic  dodecahedron,  produced  a  precise  uni- 
formity. Here,  between  a  a  we  hare  a  line,  but  the  four  planes 
on  each  surface  of  the  cube  terminated,  in  the  rhombic  dode- 
cahedron, in  a  point — in  a  single  cube. 

^  46.  Let  us  observe  whence  this  difference  of  form  arises, 
on  the  asBumplion  that  the  crystal  is  cinnposed  of  cubic  mdfr 


Let  a,  b,  e,  d,  t,f,  be  the  cubic  nucleus,  or  primary  crystal, 
composed  of  minute  cubic  molecules. 

Then  a,f,  t,  k,  n,  wiU  be  one  of  the  six  pyramids  on  the 
planes  of  tile  cube. 
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§  49.  Now  there  is  t  remarkable  diflereoce  ia  the  arruige- 
tnent  of  the  cubic  molecules  on  the  two  sides  of  this  pyrainict, 
which  are  obvious  to  us ;  the  same  difference  will  consequentlj' 
exist  between  the  other  two.  On  the  side  a,  J,  i,  n,  which  re- 
Bembles  the  steps  of  a  stair-case,  we  observe  that  these  steps 
are  two  ranges  of  moUeula  in  breadlh,  and  only  one  in  height. 
But  the  very  reverse  of  this  is  the  case  of  t)ie  side  f,e,h;  for 
in  this,  the  molecules  art  tao  range*  in  height  and  only  one  in 
breadlh. 

^50.  The  consequence  of  this  difference  in  the  arrangement 
of  the  molecules  is,  that  the  qvadraiigular  sides  of  the  pyramid 
incline  much  more  upon  the  upper  plane  of  the  cube  than  those 
which  are  triangular.  Not  so  in  the  instance  of  the  pyramids 
on  the  planes  of  the  cube  forming  the  rhombic  dodecahedroo 
(p.  xlvii);  for  in  thero,  as  in  all  the  preceding  figures,  the 
super-position  of  molecules  on  the  primary  nucleus  is  on  evtrjf 
tide  equal  and  similar,  producing  equal  and  similar  planes,  and 
precisely  equal  measurements  in  every  direction.  The  atru^ 
ture  in  those  crystals  may  therefore  be  termed  simplr. :  as  the 
planes  decrease  equally  to  a  point,  they  are  eaid  to  arise  from 
■  simple  decrement. 

But  the  structure  of  the  pentagonal  dodecahedron  may  be 
termed  compound,  because  its  planes  do  not  decrease  equally 
on  all  sides ;  the  decrement  is  compound.  Of  this  species  of 
structure  there  are  several  varieties. 

^51.  But  it  may  be  objected,  that  since  the  molecules  of 
which  crystals  are  constituted  are  loo  minute  to  be  detected  by 
the  help  of  the  most  powerful  glass,  every  thing  which  can  be 
said  in  regard  to  the  form  of  these  mdecules  must  necessarily 
be  theoretic bI. 

^  52.  This  of  course  will  be  granted.  We  are  not  specially 
contending  for  any  peculiar  form  in  the  integrant  particles  <tf 
matter;  but  only  for  this,  —  that  since  the  crystals  of  a  sub- 
stance yield  to  mechanical  division  in  particular  directions,  and 
cannot  be  made  to  yield  to  it  with  regularity  in  other  direc- 
tions, theit  particles,  whatsoeeer  may  be  their  form,  must  ne- 
cessarily resemble  each  other,  and  be  arranged  uiith  the  utmost 
regularity ;  and  also  thai  this  perfection  if  internal  structure 
is  the  cause  of  regular  external  form. 

§  53.  The  planes  of  the  rhombic  dodecahedron  (p.  xlvii) 
meet  each  other  under  an  angle  of  130°,  and  those  of  the  pen- 
tagonal dodecahedron,  (same  page)  under  different  angles. 

In  the  determination  of  the  value  of  these  angles,  calculation 
has  been  resorted  to  for  the  purpose  of  confirming  the  measure- 
meats  obtained  by  the  goniometer :  and  thus  it  has  been  de- 
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cided  that  the  pyramid  formed  on  each  plane  of  the  cub«,  ia 
the  inHtance  of  the  rhombic  dodecahedron  (^43)  (being  com- 
posed of  planes  which  are  equal  and  aimilar,  and  the  meaaure- 
ment  of  any  one  upon  the  next  being  uniformly  the  same),  that 
thoM  pryamids  must  be  composed  of  taraine  superimposed  in 
regular  order  on  every  aide;  namely,  of  one  mohcule  in  height, 
md  one  in  breadth.  But  as  the  planes  of  the  pyramid  super- 
imposed on  each  face  of  the  cube  are  dissimilar  and  unequal 
(or  similar  and  equal  only  two  and  two)  in  the  pentagonal 
dodecahedron  (^45),  so  they  afford  different  reaulta  under  the 
goniometer,  which  have  been  confirmed  by  calculation ;  for 
by  calculation  it  has  been  determined  that  the  angles  under 
which  these  planes  meet,  could  only  be  in  eonstqtience  of  a  su- 
perposition* of  laminte  on  each  plane  of  the  cube,  of  twomole- 
calea  in  height  and  one  in  breadth  on  the  one  side,  and  of  one 
in  height  and  two  in  breadth  on  the  other  (^49.)  And 
whether  we  assume  these  tnoleeulea  to  be  cubes,  or  any  other 
form,  we  must  assume  them  to  be  equal  to  each  other:  and  if 
so,  whateoer  may   be  their  form,  the  same  structure  tooutd 

^M.  By  means  of  calculation  the  Abbe  Haiiy  determined 
the  angles  under  which  the  secondary  planes  meet,  which  re- 
sult from  an  increase  of  laroine  on  the  cube  and  octahedron, 
and  on  other  geometrical  solids,  considered  as  primary  crya- 
ta)s :  and  thus,  if  we  procure  a  portion  of  a  crystal  presenting 
only  two  planes  of  one  of  the  varieties  of  those  solids,  we  may 

■n  HDODdmrr  »»d1i  ftam  ■  aapsFpHitiDQ  on  Ibv  prunur  pncleoi,  of  bmlna,  wliicb  m 
Mnpotvd  oftunluly  imnfM  Bokeeqle*. 

BatUw  HulBoilaofiliicriMiif  tha  muBirin  which  Um  HcoiiduT  Amu  itlM  ont  of 
a*  pTlntrj,  lapposH  the  Goatnn  ui  b«  Um  bcL  Tta*  Hooodtrj  omla]  if  dotcribod  ■■ 
wiwiilt  OM  of  tio  ryl— t  af  th  i^rii  >r  aufai,  or  bolli,  allbm  mSmtj  erjtM- 

Thu,  ia  Ihi  laMaaca  at  Red  Copiwr,  it  ii  Hid  ll»l  Uia  OTiour  £■  ao  eclattdraa ;  tbu 
Bf.  a  aniHftoa  llitiV^'»'o<V<'"'rHi  tntfli.  B  It  la  thIiit  Uia  eonagqaaiK*  of  • 
Toij  opiuilu  uoH  —  of  aa  iMrrait  tfttumm  ndirIaa>^U>MUbA«a,llnluilBB 
dioiiniihliig  prarrauinlT  In  width.  Fig.  1  'a  doaorlbKl  a>  (ka  eoiiMqueaca  of  (  dvpac, 
■(■  8  of  a  e«a|ilau,  nplutmHit  of  iLa  adj«,  b*  whkk  the  octahodron  ■■  canToRad  iHe 
Iha  rhofnhic  dodacoliadnHi— wh«n,  in  lEet,  ihau  ciyiUlt  uiu  from  aa  lauaaia  of 
ItmliH  nOurlmu.  piofreHlielf  diminlihliit  loapnnl. 

Ilmiyb«inqBJnKl,whi,inlhoM  diHiiplioni,  a  nada  l>  adapted  which  \t  dluneuiallt 
oi.po.oil  to  fact.    Tha  ropif  li,  Uial  it  it  conisDioot.    If  iha  ftci  ir ■■--■--    -■-- 


ThiipTKUce  ii  iscanniBndeii  ta  tha  bsgionor,  not  limpljai  ngirdi  tha  ■ 
>Iatua|ilaaaia|iiiEthedotaaaTlniiln(hiinuirarthilfaiiiiUsBiofsc}na]Iii 
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decide  which  thejr  are,  —  the  use  of  the  common  goniometer 
will  Bpprozimaie  the  truth  sufficiently  to  enable  us  to  decide 
b;  a  reference  to  his  measurements,  which  may  doubtless  be 
relied  on  in  ererj  instance  wherein  the  primary  crystal  is  a 
perfectly  geometrical  solid,  as  the  cube,  the  regular  octaho- 
dron,  the  tetrahedron,  the  rhombic  dodecahedron,  and  the  sis- 
aided  prism  :  for,  the  angles  formed  by  the  raeelhg  of  any  two 
pliotes  of  these  solids  being  accurately  knomn,  it  follows  thai 
the  angles  of  the  secondary  planes  may  be  accvrately  calculated. 
^  55.  There  are  other  primary  forms,  as  has  been  observed, 
which  are  not  regular  geometrical  solids;  for  instance,  all 
those  Tsrietiea  of  the  octahedron  of  which  the  sides  of  the 
planes  are  not  equal  and  similar;  the  primary  octahedron  of 
the  oxide  of  tin  is  Hatter  than  the  regular  octahedron,  and  that 
of  sulphur  is  more  acute.  The  varieties  of  the  paiallelopiped 
also  are  not  regular  geometrical  solids,  as  the  acute  and  obtuse 
rhomboids,  and  the  varieties  of  prisms  whose  bounding  planes 
are  eqaal  and  similar  two  and  two. 

Hendtrope  Crystals. 

Crystals  of  certain  minerals  present  us  with  singular  appear- 
ances or  changes,  which  we  may  suppose  them  to  have  under- 
gone, by  which  one  half  is  describied  as  having  revolved  or 
lamed  round  on  the  other,  in  a  certain  line  or  imaginary  axis, 
through  the  centre  of,  and  perpendicular  to,  the  plane  of  sec- 
titm,  and  in  a  quantity  equal  to  one  half  of  a  circle,  or  180°. 
This  imaginary  axis  has  been  termed  the  axis  of  revolution, 
and  the  section  the  plane  of  revolution.  But  it  is  obvious  that 
aach  a  revolution  has  never  actually  occurred,  and  the  origin 
of  these  anomalies  must  be  ascribed  to  certain  laws  which  op- 
eraied  upon  the  molecules  from  the  time  they  began  to  arrange 
themselves  in  the  commencement  of  the  crystal,  until  its  final 
completion :  a  power  analogous  to  that  by  which  other  second- 
ary forms  are  produced.  To  these  forms  Rom6  de  Lisle  ap- 
plied the  term  made;  hut  as  this  term  was  soon  assigned  to  a 
particular  minerd  species,  they  were  afterwards  denominated, 
by  Hauy,  kemiiropt  crystals,  an  appropriate  expression  for 
the  demi-revolution  which  they  are  supposed  to  have  under- 
gone. They  are  also  sometimes  called  twin  crystals,  implying 
that  they  are  composed  of  pairs  of  single  crystals,  which  have 
been  united  by  particular  planes. 

One  or  two  examples,  taken  from  Hauy  ( Traiti  de  Mlniral- 
ogie,  (ofD.  ii.  edit.  2^.  p.  169),  will  be  sufficient  to  convey  a  per- 
fect idea  of  these  phenomena.     Suppose  an  octahedron,  (Ug.  1) 
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to  have  a  line  pufliog  through  its  centre,  parallei  to  the  two 
tiiwgla  bcgipfd.  Each  half  of  the  octahedion  (for  exam- 
ple, the  auperior  half)  will  hare  for  its  hase,  in  one  part,  a  rcg- 


alar  hexagon  knxcoh,  which  maybe  called  the  plane  of  jonc- 
tion,  and  in  the  other  an  eqailateral  triangle  &c^,  and  for  lat- 
eral faces  three  trapezia,  cbex,  genk,  gbok,  and  three 
equilateral  triangles,  ncx,  cbo,  kgk,  which  alternate  with  the 
trapezia.  In  fig.  2  the  two  balres  of  the  octahedron  are  sepa- 
rated one  from  the  other. 

Let  us  now  imagine  the  soperior  half  turned  on  the  inferior 
for  a  sixth  of  its  circamference,  and  we  shall  hate  the  arrange- 
ment represented  by  fig.  3,  in  which  hknzco  indicate  the  pcv 
siti<Mi  of  the  hesagon  which  belongs  to  the  superior  half,  fig.  1, 
and  which  has  turned  so  that  the  point  k,  which  answered  to  the 

e>int  k,  answers  now  to  the  point  n',  and  so  with  the  others. 
y  a  necessary  consequence  the  three  superior  triangles  make 


rt'^nteritig  cmgia  with  (he  three  inferior  ones,  and  tbe  three 
superior  trapezia  make,  on  the  contrary,  salimi  angles  with 
the  three  inferior  trapezia.  This  supposition  is  the  simplest 
possible,  but  the  same  arrangement  will  happen  if  we  suppose 
that  the  auperior  half  has  turned  a  full  half  circumference. 
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These  heroitropes  are  commoa  in  apioel,  apinel  ruby,  i 
pleisto-magnetic  iron. 

There  is  another  kind  which  ia  rrequenll;  wilDeMed  in 
oxide  of  tin.  It  consists  of  a  four-sided  prism,  (fig.  4),  I 
minsted  »t  each  eztiemitf  hj  a  four-sided  pyramid,  which, 


a  transposition  or  demi-re volution  of  its  superior  portion,  t 
sled  at>ore  the  plane  ahye,  which  passes  obliqaely  from 
solid  angle  to  the  opposite,  and  pardlel  with  the  edge  om, 
given  rise  to  a  form  resembling  fig.  5,  eicepting  that  the  c 
tala  are  always  more  or  less  modified,  or  rather  portions  of 
primary  planes  yet  remain,  as  seen  in  the  hemiirope  cryi 
under  the  species  oxide  of  tin,  in  this  volume.  Similar  c 
binitions  exist  in  rutile,  an  ore  of  titanium,  a  common  ex 
pie  of  which  may  also  be  seen  under  its  appropriate  hi 
For  many  other  examples  of  this  class  of  phenomena,  il 
traled  by  figures,  consult  Beudant  (  Traxti  ilimatlmre  de  J 
eraiogie,  torn.  i.  edit.  2^) ;  and  also  the  Treatises  by  Dana 
Shepard.  Dana  makes  a  distinction,  among  these  forms, 
Connalal  and  Postnatal  Compound  Crystals,  the  first  impl; 
the  union  of  the.  two  crystals  from  the  commencement  of 
crystal  logenic  process,  as  in  the  hemiltopes  of  spinel  and 
just  referred  to,  and  the  latter  the  union  of  the  individ 
sometime  subsequent  to  their  formation,  and  even  after  i 
have  attained  considerable  size.  The  i^oupings  of  qti 
crystals,  like  those  from  Herkimer,  New  York,  belong  to 
latter,  the  combinations  of  which  seetn  at  first  very  irregi 
■od  almost  to  have  been  tumultuously  thrown  together ; 
on  closer  examination,  it  will  be  seen  that  the  simple  cry 
among  them  are  united  so  as  to  have  their  aimilai  f 
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puTHllel.  The  geaicul&ted  crystals  are  also  included  among 
the  same  class.  The  diatiactions  thus  made  are  important 
when  we  have  reference  to  the  origin  of  these  singular  depart- 
ures from  the  ordinary  crystallizations,  and  the  student  is 
referred  to  Dana's  Treatise  for  the  very  ingenious  method  by 
which  he  attempts  to  explain  them. 

Some  of  the  minerals  which  offer  the  best  examples  of  those 
compound  forms,  that  may  be  consulted  in  this  volume,  besides 
those  already  mentioned,  are  Harmotome,  Staurolile,  Arragon- 
ite,  Chrysoberyl,  Carbonate  of  Lime,  Carbonate  of  Barytes, 
Hornblende,  Carbonate  of  Lead,  Carbonate  of  Copper,  and 
Bournonite.  The  term  geniculaied  is  applied  I 
crystals  which  are  united  lengthw' 
knee-shaped  appear mc^,  as  observed  ii 


pressed  as  single  or  double,  i 
joints  presented. 


>  those  twin 

ind  present  jointed  or 

n  Rutile.     It  may  be  ex- 

we  have  one  or  more  of  the 


Common  Goniometer. 


Measttrement  of  the  Angles  of  Crystals. 

In  determining  the  angles  of  crystals,  two  instruments  are 
employed,  called  Goniometers,  from  ^wi'muv  f-irga,  measurers 
of  angles.  The  first  and  simplest  is  that  invented  by  Caran- 
>  seau.  It  consists,  as  represented  in  the  above  figure,  of  x 
brass  or  silver  semicircle  ab  e,  graduated  into  1^  degrees, 
each  degree  being  marked  on  the  instrument  by  a  short  line 
extending  from  the  outer  rim  to  the  circle,  which  is  about  tme- 
twentieth  of  an  inch  within  it;  de  AxiAfg  are  two  steel 
arms,  the  horizontal  one  being  fixed,  tbe  vertical  movable; 
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beneath  the  ann  de,  there  U  a  plate  of  steel  or  of  brats,  which 
b  attached  to  the  Bemicircle  Dear  c,  and  extends  somewhat 
nore  than  half-way  towards  a,  its  terminatioD  being  conaected 
with  the  semicircle  by  the  bar  A  for  the  sake  of  lirmness :  t  is 
the  head  of  a  pin  in  the  centre  vf  motion,  which  is  precisely 
midway  between  the  two  extremities  of  the  semicircle  a  e,  and 
at  the  same  distance  from  b  as  from  a  to  c.  The  pin  passes 
through  both  arms  and  the  braes  plate;  and  on  this  piri  the 
arm  J'g  is  at  pleasure  moved  by  the  finger.  The  upper  part 
of  the  arm  fg  cuta  the  semicircle,  in  the  above  figure,  pre- 
cisely at  yo  degrees,  expressed  by  90° ;  if  then  two  faces  of  a 
cube  were  presented  to  the  lower  portions  of  the  two  arms  gl 
and  It,  it  would  be  found  to  fit  them  accurately,  since  the 
planes  of  a  cube  always  meet  each  other  at  the  angle  of  90*, 
But  if  the  sdid  be  less  or  more  than  that  angle,  the  instrument 
may  be  accommodated  to  the  angle  at  which  the  two  pianee 
meet,  by  altering  with  the  finger  the  movable  arm  f  g,  if  ap- 
plied near  its  termination  f;  and  the  value  of  the  angle  will 
be  indicated  by  the  edge  of  the  movable  arm. 

As  this  goniometer  is  here  figured,  it  is  adapted  to  the  planes 
of  a  crystal  free  from  its  gangue;  but  if  the  crystal  be  small 
and  surrounded  by  obstruction,  the  two  arms  may  be  drawn  by 
the  ends  d  and  f  (the  cavities  in  the  arms  permitting  them  to 
slide),  so  that  the  points^  and  e  will  be  much  nearer  the  pin 
which  is  the  centre  of  motion.  Sometimes,  however,  this  go- 
niometer is  made  in  two  parts,  the  semicircle  being  one  of 
them,  and  the  two  arms,  connected  by  the  pin,  the  other.  In 
that  case  the  arms  are  in  some  instances  more  conveniently 
applied  to  the  planes  of  a  crystal;  which  being  accurately 
done,  the  pin  is  dropped  into  a  small  hole,  made  to  receive  it, 
and  the  »tm/g  indicates  the  angle  on  the  semicircle;  care 
being  taken  that  the  relative  position  of  the  arms  be  not  dis- 
tnrbed,  after  they  have  been  adjusted  to  the  planes  of  a  crystal. 

The  student,  in  his  first  attempts  with  this  instrument,  should 
adect  crystals  whose  primary  and  secfHidary  planes  are  large, 
smooth,  and  perfect,  admitting  of  its  application  over  different 
parts  of  the  same  plane,  in  order  to  avoid  any  minute  irregu- 
larities that  may  exist;  and  his  object  should  be  to  distinguish 
one  class  of  planes  from  the  other  by  comparing  his  results  with 
those  given  in  the  book.  But  let  him  in  the  Irst  place  take  a 
crystal,  the  planes  of  which  he  can  distinguish  beforehand, 
for  example,  a  crystal  of  pleisto-magnetic  iron,  which  exhib- 
its portions  of  the  planes  of  the  octahedron  and  rhombic  dode* 
etbedron.     He  will  observe  that  r  oo  f  will  measure  109°,  26', 
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F  on  c  144",  44',  and  e  on  e  120°.  (See  Urge  Ggare  under 
this  species.)  Let  him  now  pass  (o  other  more  complicated 
forme,  the  planes  of  which  he  cannot  distinguish  beforehand, 
and  endeaTor  to  ascertain  the  two  classes  of  planes  bj  measure- 
nient,  and  by  coropuing  his  results  with  the  figures  gi?en  in 
the  book.  But  he  must  remember  that  his  skill  in  the  use  of 
the  goniometer  will  depend  on  its  precise  adjustment  to  the 
planes  of  the  crystal  to  be  measured  ;  for  unless  the  light  be  cz- 
cludedfrom  between  the  instrument  artd  the  crystal,  the  adapta- 
tion will  not  be  complete.  If  this  cannot  be  accomplished,  it 
ma;  be  concluded  that  the  crystal,  how  perfect  soever  its  planes 
appear,  is  not  sufficiently  regular  to  be  relied  on,  if  perfect  ac- 
curacy be  required.  Even  under  the  most  favorable  circum- 
stances, and  by  those  most  experienced  in  the  use  of  the  instru- 
ment, we  can  obtain  only  approximations  to  the  real  value  of 
the  angles  of  crystals ;  and  it  was  by  relying  solely  on  the  re- 
sults thus  afforded,  that  many  of  Hauy's  measurements  have 
proved  to  be  inaccurate,* 

The  Refiecting  Goniometer,  as  invented  by  Wotlaeton,  and 
improved  by  Sang,  is  a  very  superior  instrument. 
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A  it  a  moTible  eircie  graduited  on  one  edge  to  half  de- 
grees, and  divided  for  convenience  into  two  parts  of  180  degrees 
each  (it  is  graduated  only  in  part  in  the  above  sketch). 

C  is  an  imtnoTable  brass  plate  screwed  upon  and  supported 
by  the  pillar  a,  and  graduated  as  a  vernier. 

F  is  the  axis  of  the  circle  a,  and  passes  through  the  upper 
part  of  two  brass  pillars  d  e,  the  lower  ends  of  which  are  in- 
serted into  a  wooden  base  h. 

B  is  an  axis  enclosed  within  f,  and  turned  bj  means  of  the 
smallest  circle  a,  whicK  communicates  a  motion  to  all  tlie  ap- 
paratus  to  the  lefl  of  a,  without,  however,  moTing  that  circle. 

H  is  a  circle  to  which  is  attached  (he  axis  of  the  principal 
circle  a.  If,  therefore,  we  would  move  the  latter,  it  is  done 
bj  turning  h  ;  and  as  the  axis  of  the  principal  circle  includes 
that  of  the  apparatus  on  the  left  of  it,  the  whole  instrumeut  is 
necessarily  put  in  motion  by  moving  the  circle  h. 

L  is  a  curved  brass  plate  connected  with  the  concealed  axis 
B,  and  to  which  a  motion  is  giv«n  by  turning  the  small  circle 
s;  to  L  another  curved  plate  is  attached,  but  so  as  to  admit  of 
movement ;  and  through  the  upper  extremity  of  this  last  passes 
the  pin  p,  which  is  so  adjusted  as  to  allow  of  being  moved  either 
up  or  down  or  circularly. 

By  means  of  the  several  motions  thus  obtained,  a  crystal  at- 
tached to  the  lower  extremity  of  the  pin  p  may  be  brought  as 
nearly  as  possible  on  a  line  with  the  axis  of  the  instrument. 

I  is  a  small  mirror  made  of  some  sdbslance  which  does  not 
give  a  very  bright  reflection  ;  black  glass  or  obsidian,  for  ex- 
ample. This  is  placed  obliquely  on  a  support  n,  at  an  angle 
towards  the  object  of  about  45°,  immediately  under  the  crystal 
(which  in  the  present  instance  we  shall  assume  to  be  a  rhom- 
boid of  calcareous  spar).  The  support  ia  fixed  to  the  wooden 
base  M  by  a  pin  in  the  centre,  which  admits  of  its  being  turned 
for  adjustment,  and  by  a  clamping  screw  o  at  the  extremity  of 
the  arm  4  o,  which  secures  it  in  its  proper  position. 

The  use  of  this  instrument  depends  on  the  reflecting  power 

of  Hr.  Phillip* •■  nktirllnl  paper  on  tlm  mauuTfrnlTiti  of  Diidn  of  tin,  Hatty  (.fnote 


f  ll™-  ilreadf  cluKxl  in  the  melliOil.a 
reiM  for  the  flr.1  time,  heloKi."  it  hi 
lis  InpoTtuI  ■nan,    [Ah.  Ed.] 
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of  the  polish  on  thenaluTal  planes  or  fractured  aurfaces  of  min- 
erals, which,  in  some  cases,  ia  very  powerful.  In  adjusting  it, 
the  image  of  any  object  seen  by  reflection  from  the  fsce  of  the 
crystal,  is  made  to  agree  with  the  image  of  the  same  object  seen 
by  the  help  of  the  mirror  i.  In  this  way  nny  object  may  be  se- 
lected which  has  a  well-defiDed  outline;  while  the  goniouneter, 
like  the  common  sextant,  may  be  held  in  the  hand. 

If  a  distant  object,  say  the  moon,  be  used,  the  coincidence 
of  its  two  images  will  indicate  that  the  face  nf  the  crystal  is 
parallel  to  the  mirror  t,  so  that,  if  the  two  faces  be  brought 
successively  into  that  position,  the  angular  motion  of  the 
divided  circle  must  measure  the  inclination  of  these  faces.  In 
this,  it  is  essential  that  the  plane  of  the  mirror  i  be  parallel  to 
the  axis  of  motion.  Its  adjustment  is  thus  effected.  Select  a 
Ihin  plate  of  any  mineral,  sdy  calcareous  ^ar,  of  which  the  op- 
posite faces  are  parallel,  and  cement  it  to  the  lower  extremity 
of  the  pin  p ;  then  bring  the  image  of  any  distant  object  seen 
in  one  of  its  faces,  to  agree  with  that  seen  in  i ;  turn  the  in- 
strument half  round,  so  as  to  bring  up  the  opposite  face.  If 
the  images  agree  now,  the  mirror  is  correctly  placed;  if  not, 
one  half  of  the  apparent  error  must  be  corrected  by  releasing 
the  clamp  nut  o,  and  turning  the  mirror  on  the  pin  at  a;  the 
other  half  by  the  motions  of  p.  A  second,  perhaps  a  third  trial 
must  be  made,  to  ascertain  the  adjustment  completely;  but 
when  this  is  once  done,  it  need  only  be  examined  at  long  inter- 
vals, or  after  any  accident. 

The  mirror  having  been  thus  adjusted,  and  the  reflections  in 
both  the  surfaces  whose  inclinations  are  to  be  measured  having 
been  brought  to  agree  with  it,  we  have  now  to  observe  that  the 
line  at  180°  or  0  forms  a  line  with  that  at  0  on  the  vernier,  st 
the  same  time  that  the  double  reflection  of  the  distant  object 
in  the  mirror,  and  in  one  of  the  faces  of  the  crystal,  appear 
exactly  to  agree.  One  movement  more,  and  the  measurement 
is  completed.  Turn  the  circle  h,  until  the  reflection  of  the 
same  abject,  as  seen  on  the  adjoining  plane  of  the  crystal,  ap- 
pears exactly  to  cover  the  image  in  the  mirror,  and  it  is  done. 

We  now  observe  what  line  of  the  principal  circle  touches 
that  at  0  in  the  vernier.  Suppose  that  105°  on  the  former  be 
now  on  a  line  with  0  on  the  vernier ;  —  it  is  the  value  of  the 
angle.  But  suppose  it  to  be  a  little  more  than  105°,  and  less 
than  105^°,  it  must  then  be  observed  which  line  of  the  vernier 
touches,  or  forms  but  one  line  with,  another  line  on  the  prin- 
cipal circle ;  suppose  it  to  be  6"  on  the  vernier ;  the  angle  is 
then  105°,  6',  which  is  the  true  value  of  the  obtuse  angle  of  a 
rhomboid  of  calcareous  spar. 
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Hr.  SaD^a  important  improrement  on  Wolloaton's  gonioii>- 
eter  consists  principally  in  the  apparently  simple  addilioa  of 
the  mirror  i,  which,  howe?e[,  readers  it  a  vaatlj  superior  io- 
stTQment,  not  only  as  regards  precision  and  rapidity  of  meas- 
urement,  but  from  ita  being  readily  used  as  a  sextant,  or  rather 
is  a  repealing  reflector,  and  Ihus  enabling  the  expert  mineral- 
ogist both  to  determine  the  angles  of  minute  crystals,  and  to 
delineate  the  geographical  features  of  the  dbtrict  which  be 
may  be  exploring. 

O/  the  eemparatioe  Vahu  of  the  Commim  and  Refiettmg  G'mi- 

The  use  of  the  common  goniometer  depends  on  two  circum- 
stances;  one,  the  perfection  of  the  crystalline  planea;  the 
other,  the  steadiness  and  accuracy  of  the  hand  and  eye. 

We  are  but  little  acquainted  with  the  works  of  nature  in  her 
more  hidden  processes,  amongst  which  may  be  reckoned  crys- 
tallization; but  it  can  be  demonstrated  l>eyond  dispute,  that 
the  surfaces  of  large  crystals  are  not  ho  uniformly  even,  how- 
erer  brilliant  they  may  appear,  as  the  surfaces  of  small  ones. 
Now  the  larger  ones  are  beat  adapted  for  the  use  of  the  com- 
moD  goniometer;  hence,  if  the  crystal  to  he  measured  be  not 
aelecied  with  the  utmost  care,  and  if  the  hand  and  eye  be  not 
steady  and  accurate,  we  cannot  hope  for  precision  in  the  use 
of  it;  we  cannot  expect  that  precision  which  ought  to  exist, 
since  tAU  mechanical  operation  is  to  form  the  foundation  for 
calrutation. 

That  the  planes  of  small  crystals  are  more  perfect  than 
those  of  large  ones,  is  proved  by  the  use  of  the  reQecling  goni- 
ometer, which  depends  on  the  perfection  of  these  planes,  and 
on  their  brilliancy.  Even  minute  crystals,  which  generally 
are  the  moat  perfect,  rarely  agree  in  the  angles  they  afford ; 
bol  this  disagreement  is  commonly  loo  small  to  be  detecttd  by 
the  eommon  goniometer ;  a  fact  which  clearly  proves  that  ils  use 
cannot  be  relied  on  as  a  foundation  for  calculation.  When, 
therefore,  we  would  arrive  at  the  greatest  precision,  we  shall 
prefer  the  reflecting  goniometer,  and  the  reflections  from  the 
planes  of  minute  cryslils,  in  preferenee  to  those  of  large  ones ; 
but,  above  all,  from  planes  produced  by  cleavage,  whenever 
tbey  can  be  obtained. 

Now  the  surfaces  produced  by  cleavage  are  sometimes  very 
amall,  and  therefore  are  not  adapted  to  the  common  goniome- 
ter ;  while,  for  the  reflecting  goniometer,  it  matters  not  if  the 
furface  be  small,  provided  it  be  perfect  and  brilliant ;  a  surface 
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of  the  lOOth  part  of  ao  inch  in  length  and  breadth  will 
suffice. 

In  measuring  the  angles  of  crystals,  h  has  been  obserred  that 
great  precision  is  essential,  because  the  mechanical  operation 
IB  a  foundation  for  calculation ;  that  is,  for  calculating  the  an- 
gles under  which  the  secondary  planes  of  a  crystal  meet  each 
other ;  which,  when  once  the  first  operation  has  been  well  con- 
ducted, is  perhaps  the  shortest  and  most  certain  mode  of  ar- 
riving at  the  truU).  In  this  the  labors  of  the  Abbe  Hauj  have 
■bed  orer  mineralogy  a  purely  philosophical  lustre,  which  in- 
deed  has  been  one  of  tbe  chief  causes  of  raising  the  study  to 
the  rank  of  a  science :  this  he  has  done  by  showing  the  con- 
sonance of  the  laws  of  crystallization  with  rigid  calculation: 
he  has  proved  that  in  crystallization  there  is  t^naiuralgtometry. 

Varieties  of  Structure. 

^66.  Hitherto  we  have  been  treating  chiefly  of  that  stnic- 
tnre  which  may  be  termed  perfectly  crystalline ;  this  eiists  in 
Boch  minerals  as  admit,  in  various  directions,  of  regular  cleav- 
age. There  are,  however,  other  kinds  of  structure  observable. 
In  some  minerals  the  natural  joints  are  scarcely  attainable,  or, 
when  attained,  are  only  perceptible  by  the  assistance  of  a  mi- 
croscope ;  in  these  the  structure  is  said  to  be  imperfectly  lamel- 
lar, and  this  effect  may  be  supposed  to  arise  either  from  tbe 
brittleness  of  the  substance,  or  from  the  strong  cohesion  exist- 
ing between  the  lamince.  Such  minerals  may  be  said  to  be 
imperfectly  cryxlalline,  as  may  those  also  of  which  the  planes 
obtained  by  cleavage  are  curved  or  undulating.  It  baa  already 
been  observed,  that  some  minerals  are  perfectly  lamellar  in 
one  direction  only,  —  the  topaz,  for  instance;  others  cleave 
readily  in  one  direction,  with  difficulty  in  another,  as  the  sap< 
phi  re. 

^  57.  The  fibrous  slruelure  which  some  minerals  aasume 
ma;  in  most  cases  be  considered  only  as  resulting  from  the 
close  longitudinal  adherence  of  small,  or  of  extremely  fine 
acicular  crystals ;  for  the  terminations  of  the  crystals  are  often 
(diservable  on  the  exterior  of  the  mass. 

^  56.  Perhaps,  also,  under  the  head  of  Structure  may  be 
classed  the  variety  of  appearances  assumed  by  the  aggregation 
of  small  crystals.  When  merely  collected,  as  it  were,  into  & 
bundle,  they  are  said  to  be  fasieulaied;  when  they  are  fasicu- 
lated,  and  diverge  from  a  common  centre,  they  are  said  to  be 
scopiform ;  bat  when  the  divergence  sarroonds  the  centre,  they 
are  said  to  be  radiated,  or  itellated—womt^imm  producing  a 
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Marlike  ippearance.  When,  by  radialing  frotn  a  centre  in  all 
directions,  a  apherical  or  kidney-shaped  form  is  produced,  they 
are  called  globular,  or  rinifom.  The  masses  are  called 
Butri/oidal  when  in  round  shining  prominences,  like  grapes, 
as  often  seen  in  hematite  or  calcedony:  iSamiRitlaty  when 
the  priiminences  are  larger. 

^59.  The  term  j/afy,  as  it  regards  {frurfiir«,  is  rarely  applied 
to  those  minerals  of  which  we  hare  been  treating,  evea  when 
they  are  separable  only  in  one,  or  at  moat  two  directiona. 
This  term  is  more  commonly  applied  to  such  Bubsiances  aa 
consis[  of  parallel  layers  which  are  thick  and  coarse. 

^  60.  The  granular  structure  arises  from  an  aggregation  of 
small  particles,  frequently  oflaminffi  which  separately  are  lamel- 
lar, intercepting  each  other  in  every  direction.  And  in  pro 
portion  to  the  fineness  of  these  particles,  a  mineral  is  termed 
eoarte-gridned  oi  ^nc-grained.  If  the  particles  are  only  per- 
ceptible with  the  aid  of  the  microscope,  the  mineral  is  said  to 
be  fine-grained ;  but  if  the  parts  of  which  a  mineral  is  con- 
stituted be  not  thus  apparent,  it  is  termed  compact. 

^61.  The  above  mod ificat inns  of  structure,  aa  has  been 
hinted,  arise  principally  from  the  form  of  the  individual  parti- 
cles of  which  they  are  composed.  These  are  termed  particles 
of  composition,  and  are  supposed  to  be  true  crystals,  which, 
by  close  contact,  have  been  prevented  from  assuming  regular 
forms.  They  are  distinguished,  according  to  their  length, 
breadth,  and  thickness,  by  the  terms  f  ran ttfcr,  coluvmor,  and 
lamellar  particles  of  compoRition.  The  first  is  seen  in  com- 
iDon  galena;  the  second  in  fibrous  minerals,  as  asbestus;  end 
the  last  in  foliated  minerals,  as  lepidolite.  The  difference  be- 
tween what  has  been  called  a  foliottd  and  radiated  fractare, 
consists  in  that  the  first  refers  to  granular  particles,  while  the 
second  is  confined  to  columnar  particlea  of  composition. 

Fracture. 

An  important  part  of  this  subject  has  already  been  consid- 
ered under  the  head  of  structure ;  namely,  that  which  treats  of 
the  geometrical  forms  into  which  some  minerals  may  be 
cleaved  ;  and  the  means  (p.  xxix)  of  attaining  this  have  been 
adverted  to. 

But  when  such  minernls  as  may  be  mechanically  divided 
along  their  natural  joints  are  broken  in  directiona  contrary  to 
those  joints,  the  surfaces  so  produced  are  not  plane;  they  are 
said  to  be  conr.hoidal  when  tlie  surface  more  or  less  resembles 
the  appearance  of  a  shell ;  thus  we  have  the  perfect,  imperfect, 
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large,  small,  and  flat  conchoidal.  These  varieties  of  fraclare 
also  exist  in  minerals  which  appear  not  to  possess  any  regular 
internal  structure.  There  are  also  other  kinds  of  fracture;  aa 
the  even,  when  the  surface  is  nearly  flat ;  the  uneDen,  when  it 
is  not  flat ;  the  iplintery,  &.c.  The  faces  thus  separated  are 
called  faea  of  fracture,  in  contradistinction  to  the  faces  of 
eryitallization,  and  to  those  faces  produced  by  separation  par- 
allel with  the  natural  joints  of  the  crystal,  called  yo^u  of 
ckavagt,  both  of  which  hare  already  been  described. 

When  crystals  closely  united  are  separated  from  each  other, 
the  faces  thus  developed  are  termed  faces  of  composition. 
They  may  readily  be  distinguished  from  the  other  faces  by 
their  dull,  uneven  surfaces,  except  in  the  cases  of  minerals 
composed  of  lamellar  particles  of  composition,  in  which,  by 
the  juxtaposition  of  similar  planes,  the  Umlns  happen  to  be 
disposed  in  the  same  direction,  and  separate  smoothly.  This 
is  often  the  case  in  crystals  of  heulandite  and  apophyllite,  in 
which,  however,  if  a  portion  of  either  of  the  two  faces  which 
had  been  united  is  cleaved  off,  the  distinction  will  be  made 
manifest.  Faces  of  fracture  can  hardly  be  mistaken  far  them 
under  any  circumstances, 

FrangilnlHy. 

The  frangibility  of  some  minerals  may  in  a  measure  be  said 
to  depend  upon  their  structure ;  in  all,  it  is  probably  dependent 
on  some  peculiarity  in  the  arrangement  of  the  molecules  or 
particles  of  which  a  mass  or  crystal  is  composed.  From  what- 
ever cause  it  proceeds,  this  quality  varies  greatly  in  dlSerent 
substances,  ranging  through  all  the  intermediate  degrees,  from 
very  brittle  to  very  touqh.  It  cannot  in  all  cases  depend  on 
the  chemical  composition  of  a  species ;  for  some  substances 
which  are  rery  different  in  their  frstigihility,  have  very  nesrljr 
the  same  chemical  composition.  This  is  seen  particularly  in 
the  new  mineral  of  Mr.  Cornell,  called  Dysclasite,  which  is 
nearly  allied  to  tbomsonile  or  mesotype  in  its  composition, 
but  which  has  almost  the  toughness  of  a  malleable  metal  wbea 
we  attempt  to  break  it 

Some  few  minerals,  as  sulphur,  are  so  brittle  that  a  frsgment 
is  easily  detached  by  the  pressure  of  the  nail  on  the  edge  of  a 
broken  surface;  but  as  this  may  be  produced  in  any  direction, 
it  cannot  be  said  to  depend  on  the  structure  of  the  substance. 

The  laminn  of  selenite  are  readily  separable  in  one  direc- 
tion; and,  if  very  thin,  are  brittle  in  another  direction;  while 
in  the  sune,  if  the  specimen  be  a  line  n  mote  in  thickness,  it 
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15  tough ;  heavy  spar  is  easily  fVangibte  in  eyerj  direction  ;  so 
also  are  calcareous  spar  and  fluor.  But  frangibiJity,  strictly 
BpeakiDg,  ought  not  to  be  considered  as  counecled  with  the 
ease  or  difficulty  with  which  minerals  yield  in  directions  par- 
ailel  to  their  natural  joints :  it  seems  rather  applicable  to  their 

frq>erty  of  yielding  to  mechanical  force  in  other  directions, 
r  this  quality  depended  on  regular  cleavage,  we  should  say 
that  corundum  is  very  brittle,  because  it  yields  along  its  natural 
joints  with  ease;  and  we  should  characterize  the  diamond  as 
moderately  brittle,  because  it  can  be  cleaved  with  but  little 
force  ;  but  in  contrary  directions  these  substances  are  far  re- 
moved from  either  brittleness  or  toughness. 

Sulphur  and  the  sulphate  of  lead  are  very  brittle ;  carbonate 
of  lead,  red  silver,  grey  copper,  and  others,  are  moderately 
brittle,  and  easily  frangible  in  every  direction.  From  these, 
fragments  are  readily  detached  by  the  pressure  of  the  knife; 
other  minerals  yield  only  to  a  blow  with  the  hammer;  others, 
again,  are  said  to  be  tough,  because,  instead  of  breaking,  theii 
particles  only  yield  to  the  force,  and,  by  sliding,  as  it  were,  over 
one  another,  suffer  depression  without  producing  fragments. 
Granular  selenite  is  considerably  tough;  massive  hornblende 
is  very  tough.  In  using  the  hsmmer,  it  will  be  found  that  a 
OTiart  blow  from  a  small  one  will  produce  more  effect,  snd  bet- 
ter surfaces,  than  a  heavy  blow  with  a  large  one. 

It  may  be  observed  that  most  of  the  porous  minerals,  and 
perhaps  there  are  few  which  are  not  so,  are  much  more  frangi- 
ble when  first  taken  from  their  native  bed  than  after  exposure. 
Of  this,  common  flint,  in  which  no  regular  structure  has  been 
observed,  is  a  remarkable  instance.  This  circumstance  is 
doubtless  owing  to  the  wster  which  fills  its  pores  when  in  its 
native  place,  but  which  ev^orates  on  exposure. 

Hardness. 

Hardness  is  a  very  useful  property  in  determining  minerals; 
and  we  are  indebted  to  Professor  Mobs  for  a  scale  easily 
formed,  and,  at  the  same  time,  distinct  and  accurate.*  The 
means  of  applying  it  also  are  within  the  reach  of  every  miner- 
alogist.    It  consists  of 

1.  Tah,  of  a  white  or  greenish  color. 

2.  Rotk-salt,  a  pure  cleavable  variety;  or  gypsum  uncrys- 
tallized,  and  only  serot^ransliicenL 
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3.  Calcareoui  S^ar,  vaj  cleavable  variety. 

4.  Fluor  Spar,  pTesentiog  good  cleavage. 

5.  Apatite,  the  ABparagua  Stoae  from  Saltzburg. 

6.  Adutaria,  any  perfectly  cleavable  variety. 

7.  Rock-cry ilal,  limpid  aad  transpareot 

8.  Topax,  aay  simple  variety. 

9.  Sapphire,  which  aObrds  smooth  cleavage  plaDCs. 

10.  The  Dianumd. 

As  the  degrees  of  hardness  betveea  3  and  3,  5  and  6,  are 
not  proportionate  to  the  other  numbers,  Breithaupt  has  im- 
proved the  scale  by  introducing  between  these  numbers  two 
additional  expressions,  which  Dana  has  employed  so  as  not  to 
increase  the  number  of  unita  of  comparison.  Thus,  foliated 
mica,  2'5;  scapolite,  5'5 ;  Breitbaupt'a  scale  consists  of  whole 
numbers,  or  of  twelve  individual  minerals,  whoae  degrees  of 
hardness  regularly  increase. 

In  employing  the  above  scale,  we  endeavor  to  find  the  de- 
gree of  hardness  of  a  given  mineral  by  trying  which  number  of 
the  series  is  scratched  by  it ;  or,  slitl  better,  by  passing  with 
the  least  possible  force  the  specimens  under  comparison  over 
a  very  fine  file.  Every  person  will  observe  a  narked  diSei* 
ence  on  comparatively  trying  in  this  way  any  two  consecutive 
numbers  of  the  above  scale,  and  by  a  little  experience  he  will 
soon  acquire  the  manual  skill  necessary  for  nice  diacriminft- 
tion. 

From  the  resistance  the^e  bodies  aSbrd  to  the  file,  from  the 
noise  occasioned  by  their  passing  over  it,  and  from  the  quantity 
of  powder  letl  on  its  surface,  their  mutual  relations  in  respect 
to  hardness  are  deducible  with  great  correctness.  When,  af- 
ter repeated  trials,  we  are  satisfied  which  member  of  the  series 
our  mineral  is  most  closely  allied  to,  we  say  its  hardness  (sup- 
pose it  to  be  calc-spar)  is  equal  to  3,  and  write  after  it  H.  = 
30.  If  the  mineral  do  not  eitactly  correspond  with  any  mem- 
ber of  the  series,  but  is  found  to  be  between  two  of  them,  we 
say  H.  =  3'5,  or  3'75,  if  it  approKimate  to  the  higher  number. 
Care,  however,  must  be  taken  to  employ  specimens  of  each 
which  nearly  agree  in  form  and  size,  and  correspond  as  much 
as  possible  in  the  shape  of  their  angles.  They  muet  likewise 
possess  perfect  purity,  as  the  degrees  of  hardness  can  no  more 
be  correctly  ascertained  than  the  specific  gravity,  if  Impure 
substances  are  made  use  of.  The  file  required  for  this  pur- 
pose should  be  cut  fine,  and,  if  possible,  of  the  hardest  steel. 
The  latter  properly,  however,  is  of  less  moment,  as  it  is  not 
the  hardness  of  the  tool  with  which  we  are  to  compare  that  of 
the  mineral,  bat  the  relative  degrees  of  hardnesa  of  minerals, 
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(Introduction  to  Alka^s  Manual.) 

Transparencjf. 

Thta  ia  not  an  essentia]  phyaical  character,  inasmaeh  as  the 
degree  in  which  light  is  tianamitted  through  a  mineral  ollen 
Taries  greatly  in  the  Bame  substance,  and  even  in  the  aame 
specimen.  In  description,  however,  a  mineral  is  said  to  be 
transparent  when  objects  can  be  distioctl;  and  clearly  per- 
ceired  throogh  it,  smi-transparent  when  they  are  imperfectly 
seen,  transbtcent  when  they  are  scarcely  or  not  at  all  visible; 
but  when,  from  various  causes,  a  mineral  appears  not  to  suffer 
the  transmisaion  of  light,  we  may  perceive,  on  holding  it  b^ 
tween  (he  eye  and  the  light,  that  it  is  tTonsluunt  on  the  tdga ; 
when  this  does  not  e&ist,  the  substance  is  termed  opake. 

Lustre  is  a  character  of  considerable  importance.  It  is  of 
several  kinds ;  and  the  aame  lustre  which  a  mineral  presents 
intemalltf  is  usually  exhibited  throughout  the  species,  although 
in  crystallized  substances  it  oflen  differs  very  much  exttmaliy, 
even  on  the  same  specimen. 

That  which  is  peculiar  to  the  metals  in  tbeir  pure  state  is 
termed  the  mttaUie  btstre;  this  belongs  chiefly  to  opake 
minerals,  such  as  plumbago,  among  amorphous  substances; 
Uid  specular  iron  and  grey  copper,  among  those  which  sre 
crystallized ;  but  this  kind  of  lustre  is  not  equally  intense  in 
all  those  minerals  which  possess  it,  inasmuch  ss  it  varies  from 
shining  to  dull.  In  some  minerals,  however,  there  is  a  species 
of  metallic  lustre  which  is  perceptible  only  when  the  substance 
is  held  towards  the  light  in  some  particular  direction,  as  in 
bronzite ;  it  is  then  termed  pseudo-nutalHe. 

Adamantine  lustre  will  be  better  understood  by  a  reference 
to  those  substances  to  which  it  belongs,  than  fay  any  descrip- 
tion. It  exists  in  the  diamond,  some  varieties  of  corundum, 
in  sulphate  of  lead,  &c.  It  belongs  only  to  such  species  as 
possess  a  greater  or  less  degree  of  translucency,  snd,  being 
dependent  on  tbeir  capabilities  of  reflecting  and  of  re&acting 
li^t,  it  is  supposed  in  some  degree  to  depend  on  their  atruc- 
tare. 

Pearly  butre,  more  oi  less  distinct,  is  peculiar  to  several 
species,  though  sometimes  only  in  a  puticnlar  direction ;  It 
rarely  exists  but  in  lamellar  minerals. 
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The  silky  lustre  is  porticnlarlj  observable  in  satin  spar, 
mdichite,  and  in  other  species  of  which  the  structure  is 
fibroug;  and  the  changeable  play  of  light  sometimea  visible  on 
an  alteration  of  position  iu  the  mineral,  induces  the  conclusion 
that  the  fibres  of  which  such  substances  are  composed,  are  in 
realit;  regular  crystals,  from  the  surfaces  of  which  a  lefiection 
may  be  supposed  to  arise.  The  chatoyemeni  of  the  cat's-eye 
is  believed  to  arise  from  fine  fibres  of  ashestus  or  amianihua 
included  in  it.  But  no  adequate  cause  has  been  sssigneil  for 
that  changeable  play  of  light  so  beautifully  displayed  in  moon- 
stone and  chrysoberyl,  or  the  still  more  beautiful  colors  of 
noble  opal  and  labradorite.' 

The  resinous  lustre  in  minerals  resembles  that  which  is  ob- 
servable on  the  fractured  surfaces  of  resins;  the  citreous  ex- 
hibits that  of  broken  glass  :  these  belong  chiefly  to  the  surfacea 
firoduced  by  fracture  in  directions  contrary  to  those  of  the 
amins,  if  the  mineral  possess  regular  structure;  some  varie- 
ties of  pitchstone  are  instances  of  resinous,  quartz  of  vitreoaa 
lustre.  Waxg  lustre  is  observable  in  leelite,  the  newly  broken 
surfaces  of  which  possess  that  lustre  which  belongs  to  bees' 
wax :  il  is  rarely,  if  ever,  observable  where  regular  structure 

When  no  particular  lustre  is  observable,  except  such  as 
arises  from  the  mere  polish  of  the  natural  surfaces,  or  of  those 
produced  by  fracture,  a  mineral  is  described  according  to  the 
intensity,  as  being  splendent,  shining,  glistening,  or  glimmer- 
ing; but  a  glistening  or  glimmering  lustre  only,  oflen  arises 
from  the  fractured  aurfaces  of  some  minerals,  merely  because 
those  surfacea  are  uneven,  and  consist  of  minute  irregularly 
disposed  planes,  from  which  the  light  is  unequally  reflected. 

In  the  abaence  of  lustre,  a  mineral  is  described  as  being  dulL 

SjfStem  of  Colors. 

Color  is  also  a  character  of  considerable  importance  in  the 
discrimination  of  minerals,  and  it  was  one  of  the  four  princi- 
pal characters  on  which  Werner  relied  in  establishing  species. 
But  it  is  impossible  for  the  memory  to  retain,  or  the  eye  recog- 
nize, all  the  numerous  aubdiviaions  which  have  been  made  of 


■  Dr.  BniTitor,  to  wlmm  w(  am  to  Utgti}  iaitbtai  Ha  our  kBovMH  of  Uh  apli«l 
•tnielnn  of  nincnli,  bai  iliaiin  Ifau  Ilitmlibln  colon  aililbiud  by  LabHiliiHia,  (rlts 
ftDD  Ui>  ailiUTiM  oTbimI]  (TjaUlliiH  Dpan  caTidn  In  Iba  uui,  wUgh  tra  lenanllt  to 
Uia  fofB  orpan1La1ofnii»,ftMuniitad«lLliUialrl»iDokifavflidaf  iDwuda  aach  ovhi, 
Ibnniiia  liifar  franiM  aF  tba  Hoe  nnanl  oalDoa.  Ha  liu  (Ivai  rolonJ  dnirlui  of 
tta»,  u  Ihgj  tfptmi  «li«  iiu|b1IhI  aad  onilar  Mniu  illoninulaii,  la  i  luaM  lni«> 
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■M  nwua  that  It  liu  ippaand  in  taj  *«rk  mam  uooilUa  lo  tk*  Aawiiau  iMdat. 
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it  by  variuns  authors  to  expreu  the  ever-varying  hues  which 
we  diBCDTer  in  mineral  bodies.  Not  even  in  a  single  species, 
if  we  except  the  metats  and  metallic  oxides,  can  it  be  said  to 
possess  an;  uniform  shade,  since  the  emerald  itself,  in  which 
it  is  suppmed  to  be  characteristic,  exhibits  sereral  varieties  of 
the  same  color.  And  it  would  obviously  be  absurd  to  quote 
color  in  flunr  spar  as  one  of  the  most  characteristic  methods 
of  making  it  known  to  the  student,  as  scarcely  two  specimens 
can  be  found  in  which  it  agrees.  The  same  is  nearly  true  of 
amethyst,  in  which  the  oxides  of  iron  and  manganese  are  acci- 
dentally dilTused  through  quartz,  of  which  it  is  a  variety.  In 
other  instances  we  hare  varieties  of  a  mineral  under  names 
Tery  different  from  that  of  the  mineral  itself,  merely  from  the 
color,  as  in  prase  as  a  variety  of  quartz,  chryaophrase  of  cal- 
cedony.  The  color  of  the  former  is  by  some  supposed  to  arise 
from  an  intimate  mixture  of  another  substance  in  the  mass; 
that  of  the  latter  is  derived  from  a  metallic  oxide;  and  these 
oxides  are  the  principal  coloring  matter  of  earth;  minerals,  the 
earths  being  all  white  and  colorless  when  chemically  produced 
in  a  pure  stale. 

When  a  crystallized  mineral  includes  a  metallic  nxide,  or 
any  other  substance  which  produces  no  alteration  in  the  crys- 
talline forms  assumed  by  the  mineral  in  its  pure  state,  such 
an  ingredient,  whether  it  be  the  coloring  matter  or  not,  is  con- 
sidered to  l>e  only  accidental,  as  in  the  instances  just  mentioned; 

In  some  of  the  metalliferous  ores,  however,  where  it  depends 
00  the  nature  of  the  mineral,  and  is  therefore  nearly  uniform, 
color  constitutes  a  very  important  characteristic. 

Werner  described  all  minerals  under  eight  colors  which  he 
called  fundamental,  and  divided  Into  two  classes.  Metallic  and 
Non-metallic.  The  late  Professor  Mobs  has  given  a  systematic 
arrangement  of  them  in  his  Treatise  on  Mineralogy,  which,  in 
ui  abridged  form,  selecting  the  most  characteristic,  will  be 
here  adopted.  Taken  as  a  whole,  many  of  them  would  seem 
■o  nearly  alike  as  to  be  of  no  essential  practical  use. 

The  Metallic  colors  are : 

1.  Capper-red.  5,  Silver-Wkile. 

2.  Bronxe-yeiloto.  6.   Ttn-wkile. 

3.  Brasi-yelloto.  7.  LeaHrgrey. 
A.  Gotd-yillow.                       8.  Steel-grey. 

The  NoD-metallic  are  the  ibllowing : 

1.  &u>»-v>Mte.    Ex.  pure  White  Marble;  Carrara  Marble. 
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2.  Reddish-uihitt.     Ex.  Kveral  ruieties  of  Carbonate  of 
Lime  and  Quartz. 

3.  yellowislMehite.     Ex.  Kveral  varieties  of  Quartz. 

4.  GrtyisK^hitt.     Ex.  Graauiai  Limestone  and  CommoQ 
Quartz. 

6.  Gretnuh-toMU.     Ex.  Common  Talc. 
6.  Milk-white,  white  aomewhat  blue.     Ex.  Common  White 
Opal  and  Calcedony. 

1.  Blttisk-grei/.     Ex.  Splinter;  Hornstone. 

2.  Pearl-grey,  grey  mixed  with  red  and  blue.      Ex.  Sul- 
phate of  Barytes  and  Horn  Silver. 

3.  Smoke-gr(if,  grey  mixed  with  brown,  the  coloi  of  thick 
amoke.     It  is  seen  in  Flint. 

4.  Gruniih-grey.     Ex.  several  varieties  of  Quartz,  Cat's- 
eye,  tc. 

5.  Yellomshrgrey ;  may  also  be  seen  in  Flint 

6.  Ash-grey,  a  mixture  of  black  and  white.     Ex.  Zoisite. 


I.  Oreyish-llaek.    Ex.  Basalt;  Lydi an  Stone. 
3.  Vthel-black,  the  purest  black  color.      Ex.  Obudian, 
Tourmaline,  or  Schorl. 

3.  Greenish-black.     Ex.  varieties  of  Augite, 

4.  Brownish-black.     Ex.  Bituminous  Coal. 

5.  Bluisf^ilaek.     Ex.  Earthy  Cobalu 

\.  Blackish^lue.  Blackish-blue.  Ex.  dark  colored  varie- 
ties of  CarboDHte  of  Copper,  or  Malachite. 

3.  Axure-blue,  bright  blue  mixed  with  a  little  red.  Ex. 
pale  varieties  ofMalachite,  and  bright  varieties  of  Lapis  Lazuli. 

3.  Violet-blue,  bine  mixed  with  red.  Ex.  Amethyat  and 
Fluor. 

4.  Lavender-hlue,  blue  with  a  little  red  and  much  grey. 
Ex.  Lithomarge  and  Porcelain  Jasper. 

5.  Plum-blue;  seen  in  some  varieties  of  Sapphire  or  Coran- 
dnm. 

6.  Prussian-blue,  the  purest  blue  color.  Ex.  brightest  va- 
rieties of  Sapphire  and  Disthene. 

7.  Smali-blue.     Ex.  varieties  of  Gypsnm. 

8.  Indigihblue.     Ex.  Phosphate  of  Iron,  or  Viviinite. 

9.  Duck-blue.     Ex.  Ceylanite. 

10.  Sky-blue.    Ex.  Sulphate  of  Strontian. 
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I.  Ver£gris-greai.     Ex.  Amazoa  Stooe,  or  Gr««n  Falipw. 
3.    Cglandine^tem,   peta   mixed   with   blue    and    gtej. 

Ex.  Green  Mica,  and  ?arieties  of  Talc  and  Ber;!. 

3.  MomUain-grun,  green  with   a  large  pofdoD  of  bloe. 
Kx.  Emerald,  and  Tarietiea  of  Beryl. 

4.  Ltek-green,  green  with  a  Ititle   brown.     Ek.  rery  div 
tinot  in  Prase. 

5.  Emerald-great,  the  pared  green  color,  aa  aeen  in  Pteciou 
Emerald. 

6.  AppU-grtem,  light  green  with  a  trace  of  yellow.  Ex.  verj 
distinct  in  ChiyK^rase. 

7.  Orass-gretH.     Ex.  very  diKinct  in  Green  Diallige  and 
Phosphate  of  Uranium. 

8-  Pistaehia-grMH.    Ex.  Chrysolite. 
0.  AsparagtO'green.    Ex.  variMies  of  FInor  Spar  and  Phos- 
phate of  Lime,  or  Apatite. 

10.  Blatlnsk^uii.     Ex.  Tarietiea  of  SerpentiDe. 

II.  OUve-gretn.     Ex.    CNivine,  Green  Garnet,  and  Pitch- 


1.  Bnlphur-yeUoto.     Ex.  Pure  Sulphar. 
3.  Strmo-yelloui.    Ex.  rarietiea  of  Topaz. 

3.  Wax-ytltoie.  Es.  Hdybdate  of  Lead  and  Common  C^al. 

4.  Honey-yeUoK.     Ex.  Carbonate  of  Liroe  and  Pluor  Spar. 
6.  Ltmon-yeUow,  purest  yellow  color.      Ex.   Sulphur   and 

Oxide  of  Uranium. 

6.  Ochre-ytUoto.     Ex.  variety  of  Jaaper. 

7.  WiitfyelUnB.     Ex.  Saxony  Topaz. 

8.  Orange-yeUov.     Ex.  Molybdate  of  Lead,  from  Hungary. 

1.  Aurora-red,  red  with  much  of  yellow.     Ex.  some  kiadt 
of  Native  Sulphur. 

2.  Hyacinth-red.    Ex.  Zircon  and  Hyacinth. 

3.  Blood-red.     Ex.  variety  of  Garnet  called  Pyrope. 

4.  Fltth-red.     Ex.  variety  of  Analcime. 
6.  Rese-red.     Ex.  Rose  Quartz. 

6.  PeackblossomTtd.    Ex.  Sulphnret  of  Cobalt  and  I.epido- 
lite. 

7.  Cherry-rtd.     Ex,  Purple  Sulphuret  of  Zinc. 

8.  Brownish-red.     Ex.  Red  Chalk  or  Reddle,  and  Jasper. 

1.  JIcdi&'jA-^wn,  brown  mixed  with  mnch  red.   Ex.  Blende 
and  Zircon. 
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2.  Clont^own.  Ex.  very  dutinct  in  Axinhe,  and  in  rari^ 
ties  of  Smoky  Quartz. 

3.  Hair-iroim,  blown  with  a  little  yellow  and  srer.  Ex. 
Wood  Opal. 

4.  Chinutl-lnwn.     Ex.  Egyptian  Jasper. 

5.  Fc/&tmjA-6raim,  brown  with  a  great  deal  of  yellow.  Ex. 
Common  Iron  Jasper. 

6.  Wood^trovm,  brown  with  yellow  and  grey,  the  colof  of 
rotten  wood.    Ex.  varietiea  of  Augite. 

7.  Blaektsh-broton,  brown  with  a  great  deal  of  black.  Ex. 
Hineral  Resin  and  varieties  of  Bitominous  Coal. 

It  is  to  be  understood  that  the  color  of  a  mineral  is  deter- 
mined hy  observing  the  interior  surface  presented  by  a  Jrtsk 
frictare.  Theintensitiesofcolor  are  denoted  by  tbe  terms  dark 
or  deep,  light  or  pale.  When  a  crystal  is  perfectly  clear  and 
transparent,  it  is  said  to  be  colorless. 

HexUnUtjf  and  KlastxHty. 

Flexibility  serves  as  one  among  the  distinctive  characters  of 
the  few  minerals  which  possess  it.  That  substance  is  said  to 
he  flexible  which,  being  beat,  does  not  of  itself  resume  its  for- 
mer shape,  but  continnee  in  the  form  forcibly  given  to  it. 
Talc  is  flexible,  as  is  the  Corniah  phosphate  of  iron ;  while 
that  of  New  Jersey  is  brittle.  Those  minerals,  on  the  other 
band,  are  termed  elastic  which,  after  being  bent,  spring  back 
to  their  former  position.  Mica  is  very  elastic,  and  may  hy 
this  character  alone  be  distinguished  from  talc,  which  is  only 
flexible. 

Double  Refraction. 

Recent  discoveries  have  so  widely  extended  our  information 
on  this  subject,  that  any  adequate  explanation  of  its  details 
would  he  quite  unsuitable  in  this  place.  But  the  subject  may 
be  made  to  call  forth  the  interest  of  the  student  by  a  few  illus- 
trative examples  of  double  refraction,  as  exhibited  by  transpap 
rent  carbonate  of  lime,  or  Iceland  spar.  Select  a  transparent 
rhomboid  of  this  mineral,  and  place  it,  resting  on  its  terminal 
plane,  over  a  black  line  on  white  paper.  On  looking  through 
it,  in  all  directions  excepting  that  which  is  parallel  with  ita 
shorter  diagonal,  a  doable  image  will  be  observed :  —  one  by 
the  usual  refraction  of  the  light,  and  the  other  by  an  extraor- 
dinary refraction.  If  the  crystal  be  now  tamed  around,  the 
latter  image  will  appear  to  revolve  on  the  former.    If  placed 
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orer  i  cross  in  the  direction  of  ila  longer  diagonal,  the  hori- 
zontal line  of  the  cross  will  appear  as  in  fig.  1.     If  turned  46°, 
the  image  will  appear  as  in  fig.  3.    If  turned  again  46°,  it  will 
rif.  L  rig.a.  wit-3.  Fii.i. 

+   +   +   + 

appear  as  in  fig.  3.  If  again  turned  45°,  we  have  the  same 
figure  as  that  produced  by  the  first  revolution  (fig.  2).  If  now 
carried  to  the  full  half  circle,  we  again  produce  the  first  figure 
of  one  perpendicular,  and  two  horizontal  linea;  and  if  carried 
through  the  whtde  circle,  all  the  same  phenomena  are  repeated, 
the  final  view  of  the  cross  appearing  like  the  first  figure. 
In  all  doubly  refracting  bodies,  there  are  one  or  more  lines  or 
planes,  along  which  there  is  no  double  refraction,  or,  in  other 
words,  where  the  ordinary  and  extraordinary  rays  coincide,  as 
in  the  direction  of  the  shorter  diagonal  of  calcareous  ^ar,  just 
referred  to.  This  gives  rise  to  the  term  axet  ofdoubk  refrac- 
iMM,  and  calcareous  spar  is  therefore  said  to  have  one  axis  of 
double  refi'action.  As  the  ray.  of  light  which  sufiers  extraor- 
dinary refraction,  is  refracted  from  the  axis,  Iceland  ^ar  is 
said  to  have  a  tugatxve  axis  of  doable  refraction.  But  in  a 
crystalof  quartzit  ia  refracted  (ouiarf/s  the  axis,  and  this  is  said 
lo  have  a  positive  axis  of  double  refraction.  The  existence  of 
this  positive  axis  in  quartz,  was  first  noticed  by  M.  Biot,  and 
was  called  by  biro  the  attractive  axis,  to  distinguish  it  from 
the  other,  which  he  called  the  repulsive  axis. 

From  the  examination  of  a  great  number  of  crystallized 
minerals.  Dr.  Brewster  has  discovered  that  those  which  have 
one  axis  of  double  refraction  belong  to  the  rhomboid,  the  reg- 
mlar  hexakedral  prism,  the  octahedron  toith  a  square  base,  and 
the  rigid  prism  with  a  fpiare  base ;  while  the  great  body  of 
crystallized  substances,  mineral  or  chemical,  hare  tteo  axes  of 
double  refraction,  and  are  comprised  under  these  primary 
tonoa,  viz  :  the  right  prism  with  its  base  a  rectangle,  a  rhomb, 
or  an  oblique  parallelogram ;  the  obUqve  prism,  with  its  base  a 
rectangle,  ■  rhomb,  or  an  oblique  parallelogram ;  or  the  rec- 
toHgtilar  and  rhomboidal  octahedron.  These  are  comprised 
nnder  the  prismatic  ajatera  of  Mohs. 

The  connection  between  doable  refraction  of  light,  and  the 
polarization  of  its  rays,  has  opened  a  wide  and  most  instractive 
branch  of  research,  and  is  calculated  lo  have  a  most  important 
BppIica(i(Hi  to  mineralogical '  science.  It  has  engaged  the  at- 
leniion  of  some  of  the  most  eminent  philosophers  of  the  age, 
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as  Biot,  HerBchel,  BrewM«r,  Fresnel,  Mdns,  and  Hitseherlich. 
But  we  are  especially  indebted  to  Brewster  and  Fresnet  foi  tbe 
discovery  of  those  more  exlraordinary  phenomeDa  which  hava 
ui  immediate  miDeralogical  bearing,  and  particularly  for  those 
which  characterize  the  crystals  of  aaalcime,  apc^hyllite,  glan- 
berite,  and  quartz.  Nothing  can  be  more  beautiful  than  the 
single  and  double  systems  of  colored  polarized  rings,  attended 
by  their  central  crosses,  which  the  former  has  discovered  in 
the  single  and  biaxial  crystals  of  various  other  minerals  and 
artificial  bodies,  all  of  which  have  been  so  ably  and  fully  illus- 
trated, and  tbe  laws  to  which  they  are  subject  explained,  in  bis 
numerous  papers  published  in  the  Pkilosophieal  lyanaaetions, 
tbe  JEdinbiirffh  Transactions,'  the  Edinburgh  Joumnlof  Sci' 
met,  the  article  Optics  in  hia  Encyclopedia,  and  that  of  Polar- 
ization in  the  Supplement  to  the  Encyclopedia  Sritannica. 
To  these,  and  the  two  numbers  of  the  Library  of  Useful 
Knomhdge,  in  which  the  subject  is  very  familiarly  treated,  the 
reader  is  referred.  He  may  also  consult  with  much  advantage 
the  introduction  to  Allan't  Manual  of  Mineralogy,  where  the 
■tracture  of  minerals  is  described  in  reference  to  their  doable 
refraction. 

Touch.— Taste.— Odor. 

Tbe  touch,  or  feel,  is  very  characteristic  in  a  few  minerals. 
Soipstone  is  unctuous  to  tbe  touch.  Chalk  is  said  to  be  meagre, 
being  dry  and  without  absolute  harshness.  It  is  principally  in 
these  two  respects  that  this  character  is  used  in  description. 

Taste  ia  employed  as  a  discriminating  property  in  most  sa- 
line minerals,  of  which  water  is  a  solrent;  in  this  case  the 
{lalate  may  be  resorted  to  as  a  test  of  their  nature,  and  the  {bl- 
owing expressions  be  employed : 

1.  Astringent  for  the  taste  of  vitriol. 

9.  Saettiak  for  the  taste  of  alum. 

8.  SaHne  for  the  taste  of  common  salt 

4.  AlkaHae  for  the  taste  of  carbonate  of  soda, 

6.  Cooiia^  for  the  taste  «f  saltpetre. 

9.  Bitter  for  the  taste  of  Epsom  salt 

7.  C'ntiOTu  for  the  taste  of  sal  ammoniac. 

8.  Boar  for  the  taste  of  sulphuric  acid. 

The  odor  of  a  mineral  is  a  character  of  very  restricted  use. 
When  swinestone  is  struck  forcibly,  or  rubbed  against  another 
and  a  harder  substaQce,  it  emits  a  peculiarly  fcetid  odor ;  and 
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■ome  arpllaceoos  minertla  gi?e  out  a  amell  of  clay  when 
Iveathed  upao.  Iron  pj^ritea  emits  a  sulphurona  odor  when 
strongly  rubbed,  and  arsenical  pyrites,  under  the  same  circum* 
staucea,  emits  the  odor  of  garlic. 

Streak. 
This  is  a  very  important  character.  The  color  of  a  min- 
eral and  that  of  its  powder  are  frequently  different ;  and  as 
the  particular  hue  of  the  latter  is  most  easily  obtained  by  rut^ 
bing  or  streaking  the  specimen  under  examinalion  on  a  slab  of 
porcelain  biscuit,  the  color  of  the  powder  of  a  mineral  is  thence 
deuominated  its  streak.  The  streak  of  white  miaerals  is  usu- 
ally white,  that  of  colored  ones  paler  than  the  mass;  but  when 
it  corresponds  with  the  color  of  the  mineral,  it  is  said  to  be 
tmchangcd.  This  is  a  more  constant  property  than  color,  and 
among  the  metals  (the  two  species  of  magnetic  ore,  for  in- 
stance) is  perfectly  characteristic. 

Adhesion  to  the  Tongue. 

Thifl  character  depends  on  the  dispoaitioD  of  a  mineral  to 
imbibe  moisture.  Litbomnrge  adheres  strongly  to  the  tongue, 
as  do  some  substances  which  are  supposed  to  he  in  a  stale  of 
decomposition,  as  several  varieties  of  calcedony  and  opal. 

Magnetisnt. 

This  character  is  confined,  with  little  eiception,  to  some  of 
the  ores  of  iron,  amongst  which  there  are  very  perceptible 
dc^ees  of  diSereoce  in  their  power  of  attracting  tbe  magnet; 
dependent  on  their  several  states  of  oxidation,  or  upon  their 
heing  constituted  of  iron  differently  oxidized.  Oxidnlated  iron 
is  strongly  magnetic,  and  possesses  polarity ;  the  specular  is 
magnetic  in  a  less  degree;  and  red  hematite  is  sometimes 
feebly  90.  Carbonate  of  iron  is  considerably  magnetic.  Iron, 
cobalt,  and  nickel,  are  the  only  metals  which  possess  msgnet- 
ism;  and  whenever  other  substances  possess  this  properly,  it 
arises  from  the  presence  of  iron. 

A  common  magnet  has  two  poles,  a  north  and  a  south.  If 
the  north  poles  of  two  magnets  be  brought  in  contact,  they 
repel  one  another,  and  the  same  effect  ensues  if  the  south  poles 
are  presented  together.  But  the  north  pole  attracts  the  south 
pole,  and  the  south  the  north  ;  and  hence,  when  a  mineral  is 
presented  to  tbe  magnet,  which  attracts  the  one  and  rqtels  the 
Other,  it  is  said  to  possess  polarity. 
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But  ID  order  to  determine  this  point,  it  is  adfanUgeoos  to 
employ  a  needle  of  Teeble  power ;  for  if  the  magnetic  power  of 
the  needle  be  greatly  superior  to  that  of  the  mineral,  the  latter 
will  attract  both  poles  of  the  magnet  i  which  baa  been  expluoed 
in  this  manner  :  it  is  said  that  the  superior  power  of  the  nee- 
dle produces  in  the  mineral  a  polarity  contrary  to  its  own. 
Haiiy  rendered  very  small  degrees  of  magnetic  attraction  in 
Qiinerala  evident  by  the  fallowing  method,  or  by  what  has  been 
called  doubh  magnttitm.  When  the  magnetic  needle  is  sus- 
pended on  its  point,  and  has  taken  its  position  in  the  magnetic 
meridian,  a  magnet  is  placed  at  a  certain  distance  from  it,  its 
north  pole,  for  instance,  being  opposed  to  the  north  pnle  of  the 
needle.  The  magnet  is  now  brought  towards  the  needle,  until, 
by  the  mutual  repulsion  of  the  similar  poles,  the  needle  has 
taken  a  direction  perpendicular  to  that  which  it  had  at  iirst. 
The  repulsion  of  the  magnet  is  now  in  equilibrium  with  the 
magnetism  of  the  earth,  and  the  least  force  acting  on  the  nee- 
dle will  overcome  it.  According  to  the  observations  of  the 
late  Col.  Gibbs,  it  appears  that  light  has  great  influence  on 
the  magnetic  property  of  protoxide  of  iron,  as  it  exists  in  the 
mine ;  for  he  found  the  upper  parts  to  be  magnetic,  and  to 
possess  polarity,  while  the  lower  parts  showed  no  magnetism 
nntil  aAer  exposure  to  the  atmoephere  and  light.  Werner  u 
said  to  have  observed  the  same. 

EUttrieity. 

It  will  be  recollected  that  there  are  two  kinds  of  electricity, 
which  are  called  potitive  and  ntgative,  or  vitreous  and  resin- 
oas,  according  as  they  are  produced  by  exciting  smooth  glass, 
or  any  resinous  substance.  It  will  also  be  recollected,  that 
when  two  bodies  possess  the  same  kind  of  electricity,  whether 
positive  or  negative,  they  repel  each  other ;  but  if  one  possess 
positive  electricity  and  the  other  negative,  they  attract  each 
other. 

A  coDsiderahle  number  of  minerals  may  he  rendered  elec- 
tric by  friction  with  the  hand  or  woollen  cloth ;  and  when  thns 
eicited,  they  are  capable  of  attracting  light  bodies,  or  of  moving 
a  delicate  electrometer. 

Among  the  minerals  which  are  capable  of  exhibiting  electric 
properties,  there  are  a  few  which  acquire  electricity  by  being 
heated,  either  by  simple  exposure  to  a  fire,  or  by  immersion  ia 
hot  water.  But  those  substances  which  are  excited  by  heat, 
acquire  at  the  same  time  both  positive  and  negative  electricity ; 
but  so  separated  that,  on  whatever  part  of  the  mineral  the  poi- 
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ittve  may  appeir,  the  Degative  trill  be  found  on  the  part  dia- 
melricallf  opposite.  Thus,  if  poBiti?e  electricity  appear  oq 
one  side,  or  at  one  extremitj  of  a  cTjatsI,  negative  electricity 
will  exist  on  the  opposite  side,  or  at  the  other  extremity.  And 
it  is  very  remarkable  that,  in  crystallized  minerale,  excitaUe 
by  heat,  the  opposite  parts  of  the  crystal  on  which  the  two 
electricitiea  appear,  are  almost  always  diOerent  from  each  other 
in  their  configuration,  or  number  of  sides,  althoagh  eimilarly 
aituaied  in  reference  to  the  crystal  itself.  Thus,  if  it  be  a 
prismatic  crystal  of  tourmaline,  and  if  the  two  electricities  ap- 
pear at  the  two  extremities  or  summits  of  the  prism,  these  two 
sammits  will  differ  from  each  other  in  Ibe  number  or  situation 
of  [heir  planes.*  Most  frequently  that  part  of  the  crystal  which 
possesses  positive  electricity  presents  the  greater  number  of 
faces  ;  and,  on  the  contrary,  when  a  crystal  does  nol  become 
electric  by  heat,  the  opposite  parts  are  usually  similar.  Some- 
limes  certain  angles  or  faces  possesa  positive  electricity,  while 
the  opposite  angles  or  faces  exhibit  negative. 

It  may  be  stated  as  a  general  fact,  with  very  few  exceptions, 
that  earthy  minerals  and  salts,  possessing  a  considerable  de- 
gree of  purity,  and  having  their  surfaces  polished,  acquire  pos- 
itive electricity ;  but  if  their  surfaces  are  not  smooth  and  pol- 
ished, they  acquire  negative  electricity,  as  is  the  case  with 
rough  glass. 

Combustibles,  the  diamond  excepted,  become  negatively 
electric  by  friction.  The  diamond,  whether  polished  or  un- 
polished, always  becoiaes  positive. 

The  Metallic  ores  are  usually  conductors  of  electricity,  with 
the  exception  of  some  metallic  salts,  which  become  positive  by 
Mction.  The  influence  of  electricity  in  producing  crystals, 
and  even  entire  veins  of  metallic  bodies  in  their  rocky  reposi- 
tories, has  not  until  recently  been  investigated ;  bat  we  are  now 
presented  with  very  convincing  proofs  of  such  an  influence.t 
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For  observing  the  electricity  of  minerals,  the  electrometer  is 
the  most  conTeaient  instrument. 

In  this  figure,  a  £  is  a  needle  of  copper,  terminited  &t  each 
extremit;  bj  a  amall  ball,  and  moriug  very  easily  on  a  pirot  at 
the  centre.    At  c  the  instrument  has  a  metallic  base.    If  a 


mineral  which  has  been  excited,  either  b;  friction  or  heat,  be 
presented  near  to  one  of  the  balls,  the  needle  turns,  whether 
the  eleciricit;  be  positive  or  negative;  and  the  force  of  the 
electricit;  may  be  estimated  by  the  distance  at  which  the  nee- 
dle begins  to  move. 

To  determine  which  kind  of  electricity  a  roiaeral  possesees, 
the  needle  must  previously  be  electrified,  either  positively  or 
negBtivelj;  which  may  be  done  in  the  following  manner.  Let 
the  instrument  be  insulated  by  placing  it  on  ci,  a  plate  of  glass 
or  resin.  Having  excited  a  tube  of  glass,  or  a  stick  of  sealing- 
wax,  place  one  finger  on  the  metallic  base  c  of  the  electrome- 
ter, and  then  bring  the  excited  glass  or  sealing-wax  e  within  a 
small  distance  of  tme  of  the  balls  of  the  needle.  When  the 
needle  ia  sufficiently  electrified,  first  withdraw  the  finger,  and 
then  remove  the  glass  or  sealing-wax.  If  now  an  excited  min- 
eral be  presented  to  the  needle,  they  will  repel  or  attract  each 
other,  according  as  they  possess  the  same  or  opposite  kinds  of 
electricity.  But  as  the  electricity  of  the  needle  is  known,  that 
of  the  mineral  may  be  determined. 

To  ascertain  the  electric  poles,  or  those  parts  of  a  crystal 
which  possess  contrary  electricities,  let  a  thread  of  silk  about 
one  fourth  of  an  inch  in  length  be  connected  to  one  extremity 
of  a  rod  of  sealing-wax,  which  must  then  be  excited.  To  this 
thread  of  silk,  which  of  course  is  negative,  let  the  sides,  angles, 
or  summits  of  the  mineral  under  examination  be  successively 
presented;  and  the  attraction  or  repulsion  observed  will  indi- 
cate those  parts  of  the  crystal  where  the  two  electricities  reside. 

Sealing-wax,  when  rubbed  by  most  minerals,  becomes  nega- 
tive. There  ere,  however,  a  few  minerals,  of  which  sulphuret 
of  molybdena  is  one,  which,  being  rubbed  on  sealiog-wax, 
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eommiinicate  to  it  poBitive  electricity.  Id  theae  experimenta 
botfa  the  wax  uid  miaerBt  ahoQld  possess  smooth  surfaces  of  con- 
uderabte  ezteot.    {Cleavelamfs  Mintralogy,  second  ed.  p.  65.) 

Phispkortseeace. 

This  is  a  carious  propertj'  rather  than  a  useful  character  ia 
the  few  miDerals  which  possess  it.  A  miueral  which  emits  a 
light,  either  by  heat  or  frictiou,  or  exposure  to  the  sun,  is  said 
to  be  phosphorescent.  Fluor,  and  particularly  that  variety  of 
it  termed  chloropbane,  is  an  instance  of  the  first,  and  a  variety 
of  blende  of  the  last;  if  two  pieces  of  quartz,  or  of  the  calca- 
TeoDs  spar  from  Huel  Goet  in  Brittaoy,  be  rubbed  together, 
tbey  emit  sparks  of  light. 

This  character  is  of  the  less  importance,  because  it  does  not 
seem  to  be  esaenlial  to  all  such  minerals  as  possess  it  even  in 
the  greatest  degree ;  for,  according  to  Bonrnon,  some  varieties 
of  fluor  are  not  phosphorescent. 

The  light  emitted  by  phosphorescent  substantia  is  extremely 
variable  in  respect  of  color.  The  best  mode  of  exhibiting  it 
in  those  which  become  so  by  heat,  is  by  first  pounding  them, 
and  then  ejecting  the  powder  on  a  shovel  not  quite  red  hot,  in 
■  dark  room.  Whatever  color  a  phosphorescent  mineral  may 
possess,  it  is  generally  lost  by  repeatedly  Bubjectiag  it  to  heatj 
aod  the  property  of  pbosphoresciug  is  also  gradually  diminished, 
and  ultimately  destroyed. 

This  property,  however,  does  not  appear  to  be  dependent  c»i 
color,  or  even  connected  with  it,  since  the  niost  perfectly  coU 
orleas  and  transparent  fluor,  when  powdered  and  thrown  on 
live  coal,  emits  a  brilliant  blue  light. 

Specific  Oravity. 

Two  masses  exactly  corresponding  in  size,  but  consisting  of 
different  substances,  are  found  in  most  cases  to  disagree  in 
weight  If  the  weight  of  one  of  these  be  considered  as  unity, 
the  proportional  weight  of  the  other  is  termed  its  specific  grav- 
ity. For  example,  suppose  a  cube  of  water  to  weigh  exactly  a 
pound,  a  similar-sized  cube  of  ealo-spar  will  weigh  two  pounds 
and  nearly  seven  tenths  of  a  pound,  a  sum  which  is  represented 
in  decimds  as  equal  to  2-7. 

This  is  one  of  those  physical  properties  which  are  extremely 
nsefal  in  acquiring  a  knowledge  of  the  ioorgauic  productions 
of  nature,  as  it  can  not  only  he  easily  ascertained  to  a  cousid- 
erable  degree  of  accuracy,  but  is  constant,  or  at  least  ranges 
within  very  narrow  limits,  in  minerals  of  the  same  species. 
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The  iiistruinealB  used  for  uceitaiiiing  the  qiecific  giavity 
of  solid  bodies,  ue  the  hydrostatic  baluice  ind  (he  ueomeler. 
The  former  allows  of  very  high  degrees  of  iccorac;,  and  is 
most  coareDiently  used  in  the  following  manner :  —  One  of 
the  scales  of  a  very  line  balance  being  elevated  considerably 
above  the  other,  a  araoll  hook  is  attached  to  its  lower  surface, 
from  which  a  watch-glass  ia  au^ended  by  means  of  a  hair  at 
■  fine  fibre  of  silk.  The  mineral  is  then  placed  in  the  watch- 
glass,  and  along  with  it  immersed  in  water.  Thiis  the  difler- 
ence  indicated  in  the  weight  of  the  mass,  before  and  aAer  its 
immersion  in  the  fluid,  amounts  to  the  weight  of  the  quantity 
of  water  displaced  by  the  bulk.  When  an  experiment  is  to  he 
performed,  this  glass  is  immersed  in  water,  and  the  weight  of 
the  specimen  placed  in  the  elevated  scale  first  aacertained. 
For  instance,  a  piece  of  metal  is  found  to  weigh  in  the  ele- 
vated scale  2*645  grains;  but  when  put  into  the  watch-glass 
and  immersed  in  water,  its  weight  amonnts  only  to  0'295 
grains.  Then,  as  0*295  is  to  2'til5,  so  is  unity  to  the  specific 
gravity  of  the  metal,  which  in  this  case  will  be  found  to 
amount  to  8-966. 

The  delicacy  of  the  hydrostatic  balance  occasiona  i(  to  be 
affected  by  the  slightest  current  of  air,  and  it  therefore  requires, 
when  used,  to  be  enclosed  in  a  glass-case.  For  this  reason,  id 
performing  common  experiments,  and  in  most  cases  fOT  obtain- 
ing the  required  results  with  quite  sufficient  accuracy,  the  areo- 
meter will  be  found  preferable.    This  instrument  has  also  tba 

advantage  of  cheapness  and  porta-  a^ 

bility.     Its  form  resembles  the  ac-  '~   ~' 

eompsnying  figure.  The  body  con- 
sists of  a  hollow  cylinder  or  tube, 
the  lower  portion  of  which  termio- 
ates  in  a  point.  A  certain  qnantity 
of  lead  is  melted  into  the  bottom  of 
this  at  o,  so  as  to  give  it,  when 
placed  in  water,  an  upright  position,  V 
and  admit  at  the  same  time  of  a  por-  ' 
tion  of  the  cylinder  rising  above  the 
surface,  as  may  be  supposed  to  the 
line  F.  Weights  ore  then  placed  in 
the  cup  A,  until  the  whole  instru- 
ment  is  depressed  in  the  water  to 
the  point  B,  marked  upoti  the  wire 
index  which  sapports  the  cup.  This 
ffivea  the  normal  or  standard  weight. 
The  mineral  under  examination  is 
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then  placed  in  the  cup  a,  and  so  much  of  the  weight  at  the 
Mine  time  remoTed  from  it,  as  to  raJae  the  whole  again  to  the 
index-point  b,  marked  on  the  wire.  By  this  means  the  actual 
weight  of  the  specimen  is  obtained ;  but  when  it  is  removed 
from  the  cup  A,  and  placed  on  the  tt^  of  the  cylinder,  which 
is  a  little  hollowed  at  c,  the  instrumeDt  will  be  found  to  rise 
considerably  in  the  water,  and  a  certain  weight  will  then  be 
requiaite  to  depress  it  to  the  aboTe-roeotioned  point  b.  This 
last  weight  then  is  required  to  counterbalance  the  loss  su^ 
tained  by  the  mineral  in  water,  and  is  equiralent  to  the  weight 
of  the  volume  of  water  displaced  by  the  mineral.  The  second 
weight  subtracted  firom  the  Jtrst  ot  normal  weight,  leaves  the 
absolute  weight  of  the  mineral ;  the  tecond  weight  deducted 
firom  the  third,  leaves  the  weight  of  an  equal  volume  of  water ; 
and  from  these  results,  as  on  the  former  occasion,  the  specific 

SKvity  of  the  mineral  may  be  reckoned.  The  normal  weight, 
r  instance,  is  twenty  grains ;  that  is,  it  requires  20*000  to 
depress  the  instrument  to  the  point  b.  Suppose  the  same  piece 
(rf*  metal  as  in  the  former  experiment  to  be  used  :  it  is  placed 
in  the  cnp  a  along  with  17355  grains,  in  order  to  bring  the 
tnstmment  to  the  same  depth.  When  removed  from  the  cup 
A  to  that  a(  c,  17*650  grains  are  found  reqnisite  to  produce 
the  same  effect.  And  now,  to  find  the  specific  gravity,  divide 
20^>00  — 17*355,  or  2*645,  by  17-650  —  17*355,  or  0-295, 
from  which,  as  in  the  foregoing  case,  the  specific  gravity  of 
the  mineral  will  be  found  to  amount  to  8'966. 

A  considerable  degree  of  attention  is  necessary,  both  in 
selecting  the  specimens,  and  in  performing  the  operation  of 
weighing.  The  minerals  intended  for  examination  require  to 
be  perfectly  pure;  and,  previous  to  commencing,  the  greatest 
care  must  be  taken  to  remove  whatever  foreign  matter  may 
adhere  to  the  specimen.  All  the  vacuities  or  empty  spaces 
are  to  be  carefully  opened,  or  the  mineral  broken  down,  not 
into  powder,  but  into  fragments,*  and  distilled  water  must  be 
used,  of  a  temperature  not  differing  much  from  60"  Fahrenheit. 
When  the  mineral,  during  the  process,  is  supposed  to  have 
absorbed  water,  the  weight  of  what  is  imbibed  may  be  ascer- 
tained by  again  weighing  the  mineral  in  air,  and  adding  the 
amount  to  the  first  term  of  the  proportion,  or,  what  will  gen- 
erally suffice,  it  may  be  varnished  before  being  subjected  to 
Mich  examination.*     {Introduction  to  Allan's  Manual.) 
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Fsaidowuwplutm. 

When  the  crystals  of  one  mineTol  assume  regular  imitative 
shapes  of  the  crystals  of  another,  and  in  cunsequence  of  the  dis- 
appearance of  the  latter,  the  places  of  which  they  now  occupy, 
they  are  said  to  be  pseudomorpkous.  They  may  have  been 
fbrmed  within  cavities  left  afler  the  occupants  of  them  had 
been  removed,  or  upon  other  crystals,  which,  being  more  liable 
to  decomposition,  have  subsequently  disappeared.  The  latter 
is  probably  by  far  the  most  common  mode  of  their  formation. 
But  there  is  still  another  not  unfrequeut  source  of  these 
pseudomorphs,  founded  on  the  gradual  replacement  of  the 
particles  of  one  mineral  by  those  of  another  possessing  some 
resemblance  to  it  in  chemical  constitution.  Thus  Oligistc^ 
magnetic  Iron,  the  primary  form  of  which  is  a  rhomboid,  has 
been  observed  in  the  regular  octahedrons  of  Pleisto-magneUc 
Iron.  Here  the  octahedron,  without  any  change  of  external 
form,  has  assumed  the  character  of  a  new  species  by  the  addi- 
tional oxidation  of  its  iron,  the  whole  becoming  peroxide.  The 
oxides  or  salts  of  one  or  two  other  metals,  besides  several  earthy 
minerals,  show  similar  changes,  a  large  number  of  which  have 
been  described  in  a  most  inieresting  memoir  on  the  subject, 
by  M.  Haidinger.* 

Crystals  of  blue  carbonate  and  red  oxide  of  copper  are 
found  changed  into  green  carbonate,  and  the  carbonate  is 
again  substituted  for  the  oxide  of  this  metal,  the  oxide  for  the 
eulphuret ;  sulphuret  of  lead  is  substituted  for  phosphate,  and 
the  carbonate  for  the  oxide,  the  original  form  in  these  cases 
not  being  changed.  These  changes  nre  often  but  partially 
advanced,  being  confined  to  the  surfaces  of  the  crystals,  while 
the  central  portions  retain  the  character  of  thebriginal  species, 
as  has  been  observed  among  the  crystals  of  pbosphate  of  lead 
which  are  passing  into  the  sulphuret. 

Several  non-metallic  minerals  also  present  the  pseudomorphs 
of  other  species.  The  most  common  of  these  are  the  quartz 
imitations  of  carbonate  of  lime  and  fiuor  spar;  those  of 
serpentine,  steatite,  prehnite  and  carbonate  of  barytes  being 
less  common.  It  is  probable  that  many  substances  have  been 
called  pseudomorphous  which  are  not  so;  and  the  uncertainty 
which  attends  the  recognition  of  those  which  are  truly  so,  arises 
from  the  absence  of  any  half-way  stage  in  the  formation  of 
these  crystals,  or  in  the  passing  away  of  those  whose  places 
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they  are  to  occupy.  Mr.  Brooke  {Art.  Mntralogy  tn  tie 
Encyclopedia  Metn^ioHtana)  hu,  bowerer,  recorded  i  sjugle 
instance,  in  which  there  was  a  mould  in  preparation  for  a 
peendomorphous  crystal,  firoin  which  a  part  only  of  the  model, 
a  cnbe  of  fluate  of  lime,  had  been  removed,  leaving  in  the 
cafity  only  a  small  loose  nodule  with  an  irregular  and  smooth 
surface,  like  that  of  partially  dissolTed  salts.  We  have  also 
observed  precisely  the  same  appearance  in  the  beautifully 
smooth  and  reguiar  cavities  once  occupied  by  crystals  of 
uiophyllite,  at  a  single  locality,  in  the  porona  amygdaloid  of 
Nova  Scotia.  Sometimes  nothing  more  remains  of  the  crystal 
than  a  little  powder  situated  in  one  corner  of  a  cavity,  now  and 
then  accompanied  by  the  deposition  of  a  few  ailky  fibres  of 
mesotype.  Carbonate  of  lime  has  been  subsequently  inGltrated 
into  many  of  these  cavities,  but  in  none  of  them  has  it  taken  the 
complete  pseudomorphona  character,  having  only  deposited  over 
their  interior  surfaces  small  etells  of  the  dogtooth  spar  variety.* 

Remarkable  instances  of  pseudomorphism  have  been  noticed 
in  Cornwall  by  De  la  Beche.  Carbonate  of  iron  had  covered 
cubical  crystals  of  floor  spar  which  had  been  formed  in  bisul- 
pboret  of  copper,  and  had  disappeared,  leaving  cubical  cavitiea 
produced  by  the  crust  of  carbonate  of  iron.  In  these  cavities 
qnartz  and  bisalphuret  of  copper  bad  crystallized.  Here  we 
have  a  curions  seriea  of  events  :  first,  the  crystallization  of  the 
cubes  of  fluoT  spar ;  second,  carbonate  of  iron  incrusting  them ; 
third,  their  disappearance,  leaving  the  carbonate  of  iron ;  and 
fourth,  the  cubical  moulds  which  remain  have  beeo  filled  up  by 
qnartz  and  bisulphuret  of  copper.  Many  of  the  cavitiea  were 
but  partially  filled.t 

Paeudomorphs  may  be  generally  distinguished  from  true 
crystals  by  the  want  of  regular  internal  structure,  or  suscepti- 
bility to  cleavage,  and  by  their  imperfect  exterior  finish  ;  but 
there  are  cases  in  which  this  distinction  is  determined  with 
difficulty,  where  the  snbst&nce  possesses  all  the  characters 
of  trae  crystals:  (or  example,  the  cubes  of  quartz  found  at 
Rochette  were  so  perfect  as  lo  be  mistaken  by  Hauy  for  the 
primary  rhomboids  of  this  mineral.  It  is  not  improbable  that 
some  of  the  snf^XMed  pseud omorphous  crystals  may  prove  to 
be  the  true  forma  of  the  mineral,  and  thus  be  classed  among 
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dimorphoas  bodies.     Such,  accordJDg  to  Dr.  Tbiudui,  is  the 
character  of  the  Berpentine,  lut  named  in  the  following  table. 
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Isomorphism. 

It  w>B  for  a  long  time  supposed  that  minerala  which  consist- 
ed of  the  same  chemical  eletnentB,  combined  in  the  same  pro- 
portions, would  always  exhibit  the  same  crystalline  forms. 
This  was  considered  by  Haiiy  as  an  established  law.  But  it 
has  been  shown  by  Mitacherlieh,  that  some  of  these  elements 
may  be  entirely  absent,  or  be  replaced  by  the  same  number 
of  stoma  of  other  elements,  without  producing  any  change  id 
the  form  of  the  crystal.  The  law  which  he  endeavors  to  eslal^ 
Itsh  is  thus  stated:  — "The  same  number  of  atoms  combined 
in  the  same  way  produces  the  ssme  crystalline  form,  and  the 
same  crystalline  form  is  independent  of  the  chemical  nature  of 
the  atoms,  and  is  determined  only  by  their  number  and  relatire 
position."  To  the  bodies  which  are  thus  capable  of  replacing 
each  other,  he  has  given  the  name  of  uomorphoui,  distingnish- 
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iog  the  character  of  form  bj  the  name  of  itomorplaan,  from 
lirof,  eqaal,  and  /ioggiTj,  shape.  Bj  some  writers,  those  de- 
ments which  Cake  the  place  of  others,  hare  been  called  vicaru 
otu  —  an  expression  which  gives  a  perfect  idea  of  theii  rda- 
tions  to  each  other.  As  simpl;  stated,  the  most  important 
mineralogical  bearing  of  this  diacorer;  is  this :  that  however 
important  crystalline  form  may  be  regarded  by  some,  it  is 
no  indication  of  chemical  identity  in  the  character  of  species, 
and  will  not  suffice  to  distinguish  them  from  each  other.  As 
the  hardness,  specific  gravity,  comportment  before  the  blow- 
pipe, &,c.,  of  a  mineral  are  also  depeadeot  on  the  nature  of  the 
substances  of  which  it  consists,  it  is  obvious  that  qiecimens  of 
the  same  species,  Eiora  different  localities,  may  appear  under 
characters  very  considerably  modified.  Examples  of  this  kind 
are  well  known  among  the  garnels,  and  the  minerals  now  in- 
claded  under  the  species  pyroxene  and  amphibole.  Among 
these,  there  has  been  a  remarkable  latitude  given  to  the  iso- 
morphic influence.  In  the  former,  consisting  essentially  of 
silicate  of  alumina  and  lime,  the  alumina  is  sometimes  almost 
entirely  replaced  by  an  equivalent  quantity  of  peroxide  of  iron, 
while  the  lime  is  exchanged  for  protoxide  of  iron,  or  for  magne- 
ria,  the  crystalline  form  remaining  unaltered.  The  same  subati- 
tnlions  are  also  found  among  the  zeolites,  and,  again,  among 
several  of  the  metallic  ores.  It  has  been  supposed  to  be  a 
necessary  inference,  that,  in  all  cases  of  isomorphous  replace- 
ment, the  atoms  of  the  acids,  bases,  and  elementary  substances, 
possess  each  the  same  ultimate  form,  and  may  therefore  he 
aobstitoted  for  each  other  without  altering  the  form  of  the 
crystalline  compound  into  which  they  enter  as  constituent 
parts.  This  inference  seems  confirmed  by  the  more  recent 
analytical  researches  of  some  of  the  ablest  chemists,  as  Rose, 
Bonsdorf,  Abich,  and  others,  though  it  is  still  not  admitted  by 
ail  to  its  fuUest  extent.  Another  very  important  conclusion, 
to  which  chemistry  leads  us,  is,  that  there  is  no  limit  to  th« 
proportions  in  which  these  bodies  may  be  exchanged  for  each 
other  in  forming  isomorphous  mineral  ^leciea,  as  well  as  varioaa 
artificial  salts. 

The  following  list  comprises  the  isomorphons  bodies  which 
play  the  iDoet  important  part  in  Mineralogy,  arranged  in  their 
several  groups,  and  to  which  we  shall  hare  occasion  to  refer 
when  describing  the  species :  * 
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Lime. 

Peroxide  of  Copper. 
Prolojtide  of  Nickel. 
Pror  oxide  of  Lead,  in  Plumho-caldte. 

Magnesia. 
Oxide  of  Zinc. 
Protoxide  of  Iron. 
Protoxide  of  Cobalt. 
Oxide  of  Cadmium. 

3 
Titanic  Acid. 
Peroxide  of  Tin. 

Potash,  Soda. 
Ammotiia. 

4 

5 

3 

Barytes,  Lime. 
Strontian. 
Protoxide  of  Lead. 

Arsenic 

Pho^borus. 

Antimony. 

Arsenic  Acid. 
Phosphoric  Acid. 
Aniimooic  Acid. 

7 

8 

9 

CUorine. 
Biomine. 
lodioe. 
Fluorioe. 
10 

Sulphur. 
Selenium. 
Chromium. 
Manganese. 

Sulphuric  Acid. 
Selenic  Acid. 
Chromic  Acid. 
Manganic  Add. 
11 

Alumina. 
Olacina. 

Peroxide  of  Iron. 
Deuioxide  of  Manganese. 
Protoxide  of  Chromimn. 
Titaniate  of  Piotoxide  of  Iron. 

Sodium. 

Gold. 

Silver.' 

Dimorphism. 

The  peculiarity  which  some  substances,  of  the  same  definite 
chemical  composition,  possess  of  crystallizing  ander  forms  in- 
compatible  with  each  other,  or  belonging  to  different  systems, 
was  at  first  supposed  to  interfere  with  the  general  law  of  iscH 
morphism  established  by  Mitscherlicb,  especially  when  coupled 
with  another  fact,  that  the  corresponding  angles  of  crystals 
of  the  same  substance,  were  found  to  fluctuate  in  one  or  two 
instances  nearly  a  degree  in  their  measurements.  But  it  has 
been  shown  by  Mitscherlicb  and  others,  that  these  may  all  he 
explained  witlMJut  doing  violence  to  the  doctrine  he  has  pto- 
mulgatedt  Substances  which  thus  assume  two  forms,  may  be 
simple  or  compound,  as  carbon  and  sulphur,  or  carbonate  of 


•m>  fiMp  will  fnlnM)  he  KmbI  ta  bdoda  Hnnl  MUt  aumivfOMin 
fSM  utioll  kr  PnT.  Jgkntos, «  nbasi^oiH  BodiH,  B«r«iilh  Baport  « 
AiKHiuloa,  p.  IBS  J  Snhui>i  BuBUU  orcbmiitij,  p.  13Bj  Kut'ido,  p. 
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Itote  and  blsalpbnret  of  irmi ;  they  are  said  to  b«  dimorphoas, 
from  diV,  twice,  and  f^f^V,  shape.  The  moat  commoD  ia  car- 
bonate of  lime,  which,  when  seen  in  common  Iceland  spar,  ia 
in  the  form  of  an  obtuse  rhomboid,  and,  when  seen  in  arra- 
gonite,  ia  in  that  of  a  right  rhombic  prism.  One  form  of  bisul- 
phuret  of  iron,  or  common  iron  pjritea,  is  a  cnbe,  while  another, 
that  of  white  iron  pyrites,  is  a.  right  rhombic  prism.  There  are 
sereral  other  minerals,  as  well  as  artificial  saline  compounda, 
which  present  analogous  phenomena.  Thna,  idocrase  and  one 
of  the  varieties  of  gimet  have  the  same  constilnents  united  in 
the  same  atomic  proportion,  Tiz :  one  atom  of  silicate  of  alumina 
and  one  atom  of  silicate  of  lime;  jet  the  former  cryatallizes  in 
right  square  prisma,  and  the  latter  in  rhombic  dodecahedroua. 
Zoisite  and  raeionite  also  agree  in  chemical  compoeition,  each 
consiatins  of  two  atoms  silicate  of  alumina  and  one  atom  sUh 
eate  of  lime;  but  one  has  for  its  primary  form  an  oblique 
rbombic  prism,  and  the  other  a  right  square  pri«n.  Among 
die  artificial  aalta,  biphosphate  of  wda  and  sulphate  of  nickel 
nay  be  named  as  assuming  each  two  forms.  It  ia  to  be 
observed  that  these  changes  in  crystalline  form  are  usually 
accompanied  by  a  remarkable  change  in  all  the  other  physicd 
properties  of  the  substance,  such  as  hardness,  specific  gravity, 
optical  characters,  &c.  as  is  the  case  with  the  minerals  abovl 
referred  to.  But  this  ia  most  strikingly  shown  in  oarbouj 
which,  in  the  form  of  the  diamond,  (regular  octahedron)  is  the 
hardest  kiuiwn  aubetance,  and  in  the  form  of  gr^hite  or  plum- 
bago(n^ar  aix-eided  prism)  is  one  of  the  aofleat.  The  cause 
of  this  smgdlar  property  is  by  no  means  well  understood ;  but 
aa  indicated  by  tbe  two  forms  assumed  by  sulphur,  it  would 
seem  to  dq>end  much  aa  temperature,  and  the  time  allowed  for. 
crystallization  totake  place;  for  Hitscherlich obtained  by  arti- 
ficial  means,  having  regard  to  these  two  circumstances,  crys- 
tala  in  the  form  of  those  occurring  in  nature,  and  of  another 
form  incompatible  with  them.  Ingenious  theoretical  explana- 
tions hare  been  given,  and  the  student  ia  referred  to  the  article 
already  named,  by  Prof.  Johnston.  This  gentleman  has  added 
two  new  compounds  to  the  list  of  dimorphous  bodies,  viz:  car- 
bonate of  lead  and  chromate  of  lead ;  the  former  in  the  mineral 
called  plambo^ialcile,  occurs  in  rhomboids,  and  in  white  lead 
ore  in  the  form  of  right  rhombic  prisms:  the  latter  occurs  n^ 
tire  in  oblique  rhombic  and  right  square  prisms.  As  it  thus 
replaces  carbonate  of  lime  in  plumbo-calcite,  but  without  alter- 
ing its  form,  carbonate  of  lead  possesses  the  double  chsracter 
of  Isomorphism  and  Dimorphism,  and  has  hence  led  to  the  term 
Itodimorphism.     Hr.  Brooke  hu  added  another  —  snlphato-UH 
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cubonate  of  lead  —  which,  like  cubonate  of  lead,  presenta  the 
two  distinct  fonns  of  a  rboraboid  and  a  right  rhombic  prism. 

The  number  of  dimoiphous  raineral  bodies  now  amounts 
to  about  twenty.  It  ia  probable  that  other  bodies  will  be 
discovered,  which  will  prore  to  be  Trimorphoas,  and  even 
Polymorphous;  that  is,  possess  the  same  compaaiti<m,  but 
assume  three  or  more  incompatible  forms.  Facts  seem 
already  to  lead  (o  such  a  result  The  subject  is  one 
of  very  great  interest  in  mineralogy,  and  will  undoubtedly 
continue  to  be  investigated  by  those  who  have  already  added 
so  much  to  our  knowledge  respecting  it.  No  branch  of  the 
science  is  more  deserving  of  the  student's  attenticm.  As  the 
former  editions  of  this  work  contained  no  reference  to  this, 
nor  to  the  sabjecta  presented  under  the  two  preceding  heads, 
(an  omission  scarcely  to  have  been  expected  so  late  as  1837) 
tbe  American  editor  has  endeavored  to  state  the  most  important 
facts  in  relation  to  them,  though  their  omiaeion  was  not  observed 
by  him  in  season  to  be  supplied  in  an  earlier  put  of  this  intro- 
duction. 

CHEUICAL  CHARACTERS. 

Although  the  chemical  characters  of  a  mineral  are  most  fully 
and  completely  understood  by  its  analysis,  there  are  other 
means  of  arriving  at  some  knowledge  of  its  component  princi- 
ples ;  and,  therefore, although  the  methods  about  to  be  described 
do  not  make  ns  well  acqaainted  with  all  that  is  to  be  known, 
they  serve  now  and  then  to  detect  an  important  ingredient,  and 
therefore  add,  by  very  simple  processes,  to  the  distinctive  char- 
acters :  the  means  are  chemical,  inasmuch  as  they  produce  a 
change,  or  partial  decomposition. 

Action  of  the  Bloiepipe. 

To  acquire  the  use  of  this  instrument  is  at  first  somewhat 
difficult,  but  it  is  indispensable  in  the  qualitative  euroinitioD 
of  minerals,  and  the  student  should  persist  in  his  trials  with  it, 
until  be  becomes  familiar  with  its  operations.  Its  effect  de- 
pends on  the  power  of  producing  a  constant  and  pretty  uniform 
stream  of  sir,  and  as  this  current  is  not  supplied  at  once  from 
the  lunga,  but  is  forced  from  tbe  mouth  by  means  of  the  cheeks, 
the  difficulty  consists  in  inspiring  and  expiring  through  tbe  nose, 
while  at  the  same  time  a  constant  stream  is  kept  up  through  the 
blowpipe.  The  mouth  being  filled,  the  communication  between 
it  and  IJie  lungs  is  to  be  closed  by  a  peculiar  action  of  tbe  tongue. 
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which  IB  to  be  drawn  back  agoiiiBt  the  ot'j&ce,  while  the  lang» 
are  repleaished  through  the  Doie ;  aa  the  mouth  becomea 
emptj  it  ia  agaiu  to  be  filled  ironi  the  lunga,  and  the  communi- 
catioa  closed  aa  before,  while  the  Inngs  are  filling  through  the 
noatrila.  The  best  mode  of  attaining  the  uae  of  the  blowpipe 
is,  perhaps,  to  ait  down  to  it  with  no  other  object  at  first  than 
that  of  producing  firom  the  flame  of  a  common  candle  a  steady 
stream  of  flame,  directed  towards  one  point;  taking  care  that 
the  wick  be  of  a  moderate  length,  and  the  top  of  it  bent  in  the 
direction  of  the  Mast  The  best  blowpipes  are  formed  of  silver : 
these  made  of  brass  are  apt  to  get  out  of  order,  and  glass  doea 
not  stand  the  necessary  heat.  Several  have  been  introduced, 
bnt  the  amall  pocket  blowpipe,  in  three  parts,  contriTod  bj 
Wollastoo,  will  be  found  the  most  convenient  for  use.  Those 
with  bulbs  in  the  middle,  are  awkward  instrumenta,  and  are 
sow  but  seldom  used.  Voigt'a  has  an  advantage  from  the  cir- 
enmstaoce  that  its  beak  ma;  be  turned  roond,  so  as  to  give  any 
degree  of  obliquity  to  the  fiame.  Griffin's,  made  of  japanned 
tin,  ia  a  very  good  instrument,  and  the  cheapest  that  has  been 
contrived.  The  annexed  figures  ahow  Wcdiaston's  blowpipe, 
with  the  three  parts  connected  and  ready  fw  use,  and  with  the 


1= 


two  smaller  parts  inserted  in  the  mouthpiece,  for  carrying  in 
dM  pocket  in  the  most  portable  form  possible. 

The  fotm  of  lamp  recommended  by  Berzelius  ia  that  of 
which  the  figure  ia  here  given.  It  consists  of  a  tin  plate  cyl- 
ioder,  one  inch  wide  and  four  inches  long.  The  wick-holda 
ia  three  quarters  of  an  inch  across,  intended  for  a  flat  wick. 


H 


A  screw  cap  i*  made  to  fit  over  this  opening,  to  prevent  the 
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escape  of  oil  in  trardlin^;  and  to  the  opposite  end  of  the  cylin- 
der a  small  ring  is  attacbed,  which  slides  up  amd  down  the 
rod,  affixed  bj  a  aorew  to  a  retort  at  and- bottom. 

If  fusion  be  not  in  all  cases  produced  by  the  use  of  the  blow- 
pipe, we  have  at  least  the  adrsntage  of  seeing  the  impression 
made  by  very  powerful  heat ;  of  noting  the  appearances  tai 
consequences  which  gradually  take  place,  and  which  often  are 
rery  characteristic 

It  will  he  obserred  that  there  are  two  cones  of  flame  prtv 
jected  from  the  pipe;  the  onter  yellow,  the  inner  blue  —  more 
properly  dasignated  as  the  otidaling  and  reducing  flames  of 
the  blowpipe.  The  heat  of  the  onter  cone  is  less  than  that  of 
the  inner,  and  the  most  intense  heat  of  the  blue  flame  is  neti 
its  point. 

One  is  called  the  oxidatiiig  flame  because  at  that  point  sub- 
fltances  are  rapidly  burned  or  oxidixed,  and  the  other  the 
reducing  flame  because  in  consequence  of  the  excess  of  com- 
bustible matter  at  this  point,  the  oxide  of  a  metal,  if  a  metal 
he  employed,  is  made  to  part  with  its  oxygen,  or  in  other 
words  is  reduced  to  the  metallic  state.  A  metal  may  thus  be 
oxidized  snddeoxidizedasit  is  alternately  exposed  to  the  action 
of  the  two  fiamea.  The  reducing  flame  is  oflen  called  the 
deoxidating  flame.  These  ^eets  are  well  shown  on  oxide  of 
copper,  which,  if  it  be  exposed  to  the  reducing  flame,  loses  its 
oxygen  and  is  c<NiTerted  into  metallic  copper;  whilst,  if  the 
metallic  copper  be  heated  at  the  point  of  the  outer  cone,  it  is 
again  oxidated  by  the  oxygen  of  the  atmosphere. 

The  snbetance  to  be  acted  on  ought  not  to  exceed  the  sixe 
of  a  grain  of  pepper ;  for  if  too  large,  a  part  of  it  will  he  with- 
out the  focus  of  Uie  beat,  to  which  every  part  ought  to  be  sub- 
jected alike.  In  moat  cases  it  will  be  advantageous  to  expose 
the  mineral  at  first  to  the  heat  only  of  the  outer  flame. 

Various  methods,  depending  on  the  nature  of  the  mineral, 
must  be  employed  for  supporting  the  fragment  before  the  flame. 
Very  small  forceps  will  be  sufficient,  when  the  mineral  has  bnt 
little  fusibility.  For  substances  easily  fusible,  a  small  platina 
or  silver  spoon  may  be  employed.  It  is  important  that  these 
metallic  supports  should  be  very  small,  that  they  may  not  ab- 
sorb too  much  heat.  In  using  borax,  a  small  platinum  wire 
bent  up  at  the  end,  for  holding  the  substance  to  he  examined, 
is  usually  employed.  When  metsllic  oxides  are  to  be  reduced, 
a  piece  of  compact  charcoal  forms  the  best  support.  A  small 
cavity  is  made  in  the  charcoal,  in  which  even  minerals  in  a 
state  of  powder  may  be  conveniently  examined,  especiallf  if 
the  cavity  be  partly  covered  by  another  piece  of  charcoal. 
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Mineiali,  while  exposed  to  the  action  of  the  blowpipe,  ex- 
hibit very  different  appearances,  which,  bein{;  directly  before 
the  eye,  are  easily  obserred,  and  should  be  minutely  described. 
Sometimes  their  color  is  changed,  or  entirely  disappearB,  Some 
minerals  decrepitate,  others  divide  or  exfoliate,  when  exposed 
to  the  flame.  Some  indurate  and  contract  their  bulk  ;  others 
efferresce,  or,  rising  in  little  blisters,  melt  with  intumescence. 
On  some  minerals  the  blowpipe  produces  no  effect  whatever ; 
others  are  partially  fused ;  and  others  again  melt  with  facility. 
The  results  of  fusion  may  depend  in  some  degree  on  the 
intensity  or  contiDiiauce  of  beat,  aa  well  as  on  the  nature  of 
the  substance.  Some  minerals  by  the  action  of  the  blowpipe 
are  merely  softened,  and  alter  their  shape;  or,  if  in  loose 
grains,  they  become  agglutinated.  Others  are  conrerted  into 
a  kind  of  porcelain,  in  which  only  a  few  points  are  vitrilied. 
Some  melt  into  a  tlag,  which  is  a  compact  substance,  contain- 
ing metallic  matter ;  others  yield  a  tumefied  mass,  or  are  r»- 
duced  into  a  leoria,  which  is  light  and  porous ;  and  others 
give  an  entwul,  which  has  a  Titreoas  aspect,  but  is  not  trans- 
parent; sometimes  the  enamel  is  only  superficial. 

Many  minerals,  when  melted,  yield  a  globule  of  perfect 
glass,  which,  in  different  substances,  has  various  colors,  and 
possesses  different  degrees  of  transparency.  Both  enamels  and 
passes  are  sometimes  porous  or  vesicular. 

These  and  all  similar  changes  must  be  carefully  noted,  even 
the  water  and  odor  evolved  during  the  experiment,  the  color 
which  some  minerals  communicate  to  the  flame,  their  phos- 
phorescence, and  every  other  phenomenon  which  may  lead  to 
the  detection  of  elements  whose  presence  was  not  anticipated, 
w  perhaps  even  suspected. 

Color  of  flame  is  a  character  of  much  importance.  Those  mitt- 
erals  which  communicate  a  yellow  or  greenish-yellow  tinge,  eott- 
tain  soda ;  those  giving  a  purple  or  crimson,  contain  litbia ;  those 
giving  a  yellowish-green  or  apple-green,  contain  barytes ;  while 
red  is  produced  by  the  presence  of  strontian,  and  faint  red  or 
Tiolei  by  that  of  potash.  To  observe  these  colors,  it  ia  neoe^ 
Bftry  to  produce  a  small  and  very  clear  bine  flame,  because  a  large 
ragged  yellow  flame  overpowers  or  very  much  obscures  them. 
The  presence  of  water  is  determined  by  taking  a  small  crys- 
tal, or  a  compact  piece  of  the  mineral,  of  the  size  of  half  a  pea, 
and,  heating  it  before  the  blowpipe,  or  over  a  spirit  lamp,  in  a 
email  glass  tube  closed  at  one  end,  or  in  a  narrow  glass  tnbe, 
one  fourth  of  an  inch  wide,  open  at  both  ends,  and  held  in 
the  flame  horizontally.  In  the  latter  case  the  water  gathers  in 
drops  in  the  cold  part  of  the  tube,  on  both  sides  of  the  assay. 
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XC  ACTIOK  0¥  THE  BLOWPIPE. 

After  hariiig  cd>serred  the  alteiation  which  the  rahatance 
uadergoes  by  the  mere  actioa  of  heal,  it  will  be  Deceasu;  to 
esaroiQe  what  farther  change  takes  place  when  it  ia  melted 
with  TariooB  fluxes,  and  how  far  it  ia  capable  of  reduction  to 
the  metallic  state.  Of  theae  fluxes,  or  regents,  aa  they  are 
termed,  the  most  invaluable  for  their  respective  purposes  are 
the  three  proposed  (we  may  truly  say)  in  the  infancy  of  the 
Bcience  by  Cronetedt.     These  are, 

1.  The  Carbonate  of  Soda,  which  ia  used  for  ascertaining, 
by  its  means  whether  bodies  be  fusible  or  not,  and  for  aaeisting 
the  reduction  of  metallic  oxides. 

2.  Borax,  which  is  employed  in  effecting  the  fusion  of  a 
great  number  of  substances. 

3.  Salt  of  Phosphorous,  or  microcoemic  salt,  a  compound 
of  phosphoric  acid,  soda,  and  ammonia,  which,  as  it  exhibits 
the  action  of  acida  on  the  assays,  ia  particularly  applicable  to 
the  examination  of  metallic  oxides. 

There  are  of  course  a  variety  of  other  uses  to  which  each  of 
these  may  be  rendered  subaervient,  and  of  which  the  skilful 
Iterator  with  the  blowpipe  will  soon  leam  to  avail  himsetf; 
hut  as  in  some  cases  effects  are  required  to  be  produced,  which 
do  not  come  within  the  reach  of  any  of  them,  the  test-h<a 
shonld  also  contain  compartments  for  t^  following  substances : 

4.  Oxide  of  Copper,  to  detect  the  presence  of  moriatic  acid. 

5.  Iron,  ia  the  state  of  very  thin  wite,  for  ascertaining  the 
presence  of  phosphorus. 

6.  Tin,  in  the  form  of  foil,  for  promoting  reduction  in  the 
fused  vitreous  compoands. 

7.  and  6.  Gj/psmn  and  Fluor  Spar,  which,  when  well  dried, 
are  used  mutually  to  detect  each  other. 

9.  Bisulpkate  of  Pofash  and  Fluar,  mixed  in  the  proportioo 
of  four  and  a  half  of  the  former  to  one  of  the  latter,  for  ascer- 
taining the  presence  of  boracic  acid. 

10.  Another  very  useful  re-agent  is  asolutionof  the  iFifrote 
of  Cobalt  in  water,  which,  when  concentrated,  ia  emfdoyed  to 
ascertain  the  presence  of  alumina,  magnesia,  and  oxide  of  zino, 
affording  with  the  first  a  fine  azure  blue,  with  the  second  a 
pale  rose  color,  and  with  the  last  a  bright  green  coIcm-.  Theee 
effects  are  prodaced  by  simply  igniting  the  snbataoces. 

It  is  unnecessary,  in  a  treatise  like  the  present,  to  enter  more 
at  length  on  the  subject  of  the  blowpipe.*     Suffice  it  to  say, 

*Thn  Campoand  BloiipLp*,  w  Oxf-tifdri^D  Blavplpg,  li  iwl  otiullT  smplDrsd  Intlw 
ftTfoCDottio  eiajDiiuIIwi  oT  mtnBrtto,  u  thv  cmioriiB  Bffbet  It  t«o  iDddeD  %oa  two  pow*^ 
hi  to  kdmll  of  DkjBfbJ  iad  ptofnmivm  sfaaemtiau  i  bqt  wbHi  it  ia  daiirvlila  ta  mwH  t 
nnn^cUrJ  inbtUii™,  Ihi  itiidoiil  nMj  ibfj  piopir!i  iMort  lo  II.  It  wh  bf  maun 
sf  tUi  iBainuMni,  li«  loTiaad  b;  Ik.  din,  Itet  Fn£  BiUUnts  wu  n«Uid  U  idl^Mt 
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SCALE  OF  THB  FUSIBILITI  OF  KINS&ALS.  XOI 

that  the  above  re-agenls  are  of  tfae  highest  importance  in  the 
examination  of  metallic  mioerals.  The  ores  of  the  difficultly 
reducible  metals,  such  as  maoganeBe,  cobalt,  chrome,  and  tita- 
nium, are  characterized  by  the  colors  which  their  oxides  give 
to  glass.  Id  all  these  cases,  therefore,  glassy  fluxes  must  be 
largely  employed,  both  to  dissolve  the  earthy  matter  with  which 
the  oxides  are  generally  combined,  and  to  furnish  a  body  with 
little  or  DO  color  of  its  owq,  which  may  receiie  and  sufGciently 
dilute  the  inherent  color  of  the  oxide.  When  the  color  thus 
produced  is  BO  intense  as  to  appear  opake,  it  is  requisite  to 
flatten  the  glass,  before  it  becomes  solid,  between  a  pair  of 
forceps,  or  to  draw  it  out  into  a  thread  at  the  instant  it  begins 

A  descripticm  of  the  comportment  of  each  species,  when 
exposed  to  the  action  of  the  blowpipe,  is  given  in  the  body  of 
the  work,  under  their  respective  heads ;  and  for  further  instruc- 
lioa,  both  as  to  the  mode  of  performing  experiments,  the  phe- 
nomena presented,  and  the  results  afforded  by  them,  the  reader 
is  referred  to  the  excellent  work  of  Berzelius  On  tit  Use  of  tke 
Blatopipe  tn  Chtmical  Analyiis,  as  translated  by  Mr.  Children, 
or  he  may  consult  a  small  treatise  by  Griffin,  on  Chemical  Mau- 
iftdalum  and  Analysis  by  the  Bloiopipe. 

Scale  of  the  Fuiibiiily  of  MiTurals. 

It  hu  long  been  desirable  that  we  should  have  some  general 
stindards  of  comparison  in  the  case  of  the  fusibility  of  miner- 
als, in  order  to  assist  in  their  easy  recognition  before  the  blow- 
pipe. We  are  indebted  to  a  late  Treatise  by  Von  Kobell  •  for 
a  scale  well  drawn  up,  consisting  of  the  following  minerals, 
whose  degrees  of  fusibility  are  in  a  decreasing  order ;  the  fusi- 
bility being  expressed  by  one  of  the  six  figures,  and  a  decimal 
Iracticm  vrhich  marks  how  mach  the  mineral  under  examine 
tion  seems  more  difficall  of  fusion  than  the  one  opposite  the 
figure,  without  e<iualling  the  next  succeeding  one  on  the  scale. 
Thus,  he  expresses  the  fusibility  of  Apatite  by  45,  meaning 
that  it  is  more  difficult  to  fuse  than  Strahlsteiu,  but  less  diffi- 
cult than  Adularia. 

b  fMea  ialMtiflp—  wliicJi  bul  b««a  Aoatidtrad  u  Ai«d  hwI  Lufbiiblq  :  raoh,  fbf  «iub- 
i4e,  ■■  silffi,  ^mrftm,  licirt,  oaifBadift,  f lnolna,  a^  Tlina  rahlla  ut  bmoaf  tba  nuwt 
WiOiul  KUmoMKta  akkk  bin  bHn  iwiorM  is  Iba  btilarroTKiaiKa  bt  iL*  fan  kiX 
(HBrr,  ud,  IB  apMUni  of  Uxo,  it  k  anii  jgM  to  idd,  Ihu  •hnilu  nulu  wan  i~— 
iM^b  riitnmai  br  Ika  kla  EH.  Cluka,  at  CunbridH  UnitHMtr,  Eqflud,  lad,  u 
■■M,vilbeUaaf  kDowla^arwkuFnCHUImuWilaH.    [AmT^.J 


„ mil  In  anpla  Ckaalal  EipaTiimli.bir 

FriaTH  K»»wlL  Pwiftmaof  MhnnWr  In  tt*  BnlTmilt  of  MMlali.    TlMwotkliu 
ha«  UMduad,  ui«  paklWied  u  IH  or  lb  Buban  of  aitfln't  Sclntiao  HiwwUur. 
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8CU£  or  THE   PnSlBIUTS  or   MIKEBALK. 


1.  Sulphuret  of  Antiaioni/. 
ft.  Ntarolite.     (Mesotjpe.) 

3.  Almandine.     (Precious  Garnet.) 

4.  Strabislein.     (Hornblende.) 

6.  Adularia.    (MoonstODe,  or  Purest  Fel^ar.) 

6.  DiaUage.    (Bronzite.) 

All  minerals  which  are  distinctly  fusible,  fall  within  the  first 
five  degrees  of  this  scale.  Those  which  range  between  fire  and 
six,  may  be  considered  infusible,  either  when  the  pieces  sub- 
mitted to  trial  are  not  sufficiently  slender,  or  when  the  opera- 
tor is  not  a  complete  master  of  the  blowpipe.  Von  Kobell  ob- 
serves (page  ix)  that  one  great  advantage  of  the  scale  of  fusi- 
bility is,  that  it  facilitates  the  highly  useful  practice  of  cov^ 
paratioe  txperimtnt.  Two  persons  operating  on  the  same 
mineral  may  sometimes  differ  as  to  its  degree  of  fusibility ; 
but  when  a  person  tries  the  fusibility  of  an  unknown  mineral 
against  another  whose  fusibility  ia  well  ascertained,  he  has  the 
advantage  of  a  fixed  point  of  comparison,  which  acts  as  a  check 
upon  erroneous  experiments,  thst  might  otherwise  lead  to  false 
conclusions.  The  minerals  selected  for  this  scale  belong  to 
those  which  can  be  procured  without  much  difficulty.  The 
Boalyst  should  be  provided  with  a  quantity  of  each,  split  into 
pieces  of  different  sizes  and  shapes,  from  which  to  select  such 
M  closely  agree  in  form  with  the  pieces  of  the  nnknown  min- 
erals that  are  to  be  submitted  to  comparative  experiment. 
This  preliminary  comparison  of  the  form  of  two  essays  that  are 
to  be  tried  by  comparative  fusion,  is  the  more  necessary,  siace, 
at  the  best,  the  determination  of  the  degrees  of  fusibility  of  a 
mineral,  can  only  be  considered  as  approximate  exactness. 

The  pyrognostic  characters  of  many  of  the  species  described 
in  this  volume,  will  be  given  according  to  the  determination  of 
Von  Kobell.  The  letters  a  b  signify  before  the  blowpipe. 
Examples :  Zoisite ;  b  b  it  swells  and  froths,  fusing  ^  3  to  3'5. 
Labradorite ;  b  b  fuses  quietly  :=  3,  giving  a  pretty  dense  clear 
glass.  Tungstate  of  Iron ;  b  b  fuses  ^  3,  to  a  grey,  often  crys- 
talline, bead.  It  should  be  observed  that  when  the  characters 
as  given  by  Von  Kobell  aredifferent  from  those  which  have  been 
recorded  by  Phillips,  and  taken  from  Berzelius,  it  has  not  been 
thought  but  to  make  any  change  other  than  in  the  forms  of 
■tatemeut.  Such  differences  do  exist,  and  they  are  probably 
owing  to  the  isomorpbous  or  accidental  bodies  which  the  same 
mineral  from  different  localities  is  known  to  contain,  or  perhapa 
■ometimea  to  the  different  compactness  or  crystalline  arrange 
ment  among  the  partidea  of  the  mineral. 
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COPBLLATION  AND  ICTIOM   Of  ACIDS.  XClli 

OtptOBtiaii. 

Cupellation  ia  an  (^ration  which  it  is  often  convenient  to 
resort  to  in  separating  metals  which  have  a  weak  attraction  for 
<U7gen,  as  gold  and  silfer,  from  those  which  readily  pass  into 
the  condition  of  oxides.  Thus,  the  silver  which  is  always  con- 
Uined  in  galeDS)  may  he  separated  by  continued  exposure  of  the 
assay  to  the  action  of  the  blowpipe  until  the  sulphur  and  lead 
have  been  driven  off.  The  silver  will  remain  in  an  extremely 
brilliant  globule  on  the  cupel.  This  cupel  should  be  about  one 
third  ot  an  inch  in  diameter,  and  is  usually  made  of  bone  ashes, 
though  pipe  clay  will  answer  the  purpose.  It  is  placed  in  a  cav- 
ity made  in  a  piece  of  charcoal,  and  the  assay  deposited  in  the 
small  hollow  upon  its  upper  surface,  the  heat  being  applied 
gradually  at  first.  In  this  way  silver  may  be  detected  in  the 
ordinary  pig  lead  of  commerce.  The  advantage  of  the  cupel 
over  a  simple  charcoal  support  is,  that  the  assay  is  likely  to 
becoioe  imbedded  in  the  latter,  so  that  the  result  is  not  so 
readily  observed.  On  the  cupel  successive  fragments  of  the 
ore  maj  be  subjected  to  the  opera^on,  and  the  reaultbg  silver 
obtained  in  a  globule  of  considerable  size.* 

Aelitm  of  Acids. 

Although  ccHnplete  analysis  be  not  the  object  in  subjecting 
Dinerals  to  the  action  of  acids,  yet  we  tn^y  thereby  obtain 
character istic  information  in  regard  to  many  species,  especially 
the  acidiferons,  and  some  of  the  alkali  no-earthy  minerals. 

In  tbia  process  it  will  often  suffice  that  a  small  fragment  of 
the  mineral,  or  a  portion  of  it  reduced  to  powder,  should  be 
placed  in  a  concave  receiver,  a  watch-glass,  for  instance,  and 
that  it  be  covered  with  dilated  acid ;  for  this  purpose  the  mu- 
riatic IS  commonly  used,  but  the  nitric  ot  sulphuric  ia  some- 
times employed.  When  effervescence  ensues,  it  is  important 
to  notice  the  rapidity  and  degree  of  effervescence ;  in  some 
minerals  it  is  great  and  rapid,  in  others  slow,  and  not  very  ap- 
parent :  sometimes  the  solution  is  complete ;  sometimes  ■  ret- 
idne  is  left,  and  oceasicnally,  as  in  some  of  the  alkalino-eartby 
substances,  the  mineral  becomes  gelatinous.  In  most  cases 
the  process  is  carried  on  at  the  common  temperature  of  the 
air;  in  others,  by  the  application  of  a  gentle  heat. 


triik  whiili  tbt  illxii  «  (oM  ira^  htt  cDmhiiHMt.  Tbe  proceo  ii  nul  quite  u  sipHlHlDn 
in  Ikg  oUier,  bat  it  li  u  clTertl>«  {  uid  inlu  )ieiag  4li»jm  mt  bud.  It  mir  be  oW  nun 
nanuBi  u  naait  u  it.    [An.  En.] 
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XCIT  BLBMSNTAST   SUBSTANCKB. 

Hence  it  will  be  concluded  that,  in  more  than  t  few  inrtaneea, 
tbe  coDseqaeaces  of  the  action  of  acids  form  an  imprntant  fea- 
ture among  the  charactera  of  minerals. 

Eltmaitary  Substmuts. 

It  forms  no  part  of  our  present  object  to  describe  tbe  manner 
in  which  the  chemist  pursaea  his  reaearches.*  We  look  only 
to  the  results;  to  the  information  which  is  to  be  derived  from 
the  labors  of  the  chemist  in  regard  to  the  number  and  nature 
of  all  the  chemical  elements  of  minerals  which  hare  hitherto 
been  analysed. 

Minerals  have  been  considered  as  either  simple  or  com- 
pound. Strictly  speaking,  very  few  minerals  are  found  in  a 
simple  form ;  for  if,  b;  that  expression,  he  understood  the  ulli~_ 
»ate  eJemetUs  into  which  a  body  has  been  resolved,  only  a  small 
number  of  the  native  metals  will  fall  within  that  definiti(»i. 
The  true  chemical  elements  which  constitnte,  by  their  various 
proportions  and  modes  of  combination,  the  immense  variety  of 
mineral,  and  all  other  bodies  belonging  to  our  globe,  so  far  aa 
our  present  knowledge  of  them  extends,  amount  to  fifiy-four, 
of  which  forty-4«o  are  metals.    They  are  the  following : 


Selenium.  Silicium. 


»TAI.I.IO. 

Ordbk  I. — Bttta  of  tit  AlkaHa  tmd  Earths. 
Potassium.  \  >■         Strontinm.  ,  Glncininm. 

Sodium.      >  E,f         Calcium.  Yttrium. 

Lithium.     J  %it         Hagnesinm.  Thwium. 

Barium,  Aluminum.  Zirconium. 

Order  2. — Metali  which  deampoie  Water,  and  retail  Oxif- 
gen,  at  a  red  heat. 
Manganese.  Tin.  Cobalt. 

Zinc.  Cadmium.  Nickel. 

*0s  Ihii  nliJMM  nhniKe  thould  b*  hid  (a  tb«  TtmIih  on  AvlTlla  Obambtrj,  tij  B. 
BoHj  u  Fin  Tbicd  oTTbiimni'i  Ontliiw  of  HiDtnlotr,  OMlofj,*i.t  "Oo  tb* 
Hatbod  of  AwlTxluf  HiDenh ; "  ud  ibo  u  i  nrr  rtSHil  ud  nlubl*  TmUst  oa 
*■  Obainia]  Anilnii,  iMrank  ud  Onuie,"  In  Slwnd  Aadnv  PuhIL  Lmtdoa. 
ma.    [Aa.  Io.f 
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BLBJCK1TUS7  SU88T1MCB8.  XCV 

0EDKK3.^Jfetobwjltal<lD  not  decompose  Water  at  anytm^ 

perature,  and  wlme  Oxides  are  not  rtduetbU  bj/  heat. 

Arsenic.  Colambium.  Titanium. 

Chrominin.  Antimony.  Tellurium. 

Vanadium.  Uranium.  Copper. 

Molybdenum.        Cerinm.  Lead. 

Tungsten.  Bismuth. 

Okdbr  4.  —  Metali  whose  Oxides  are  reAidbk  by  a  red  heat. 

Mercury.  Platinum.  Osmiam. 

Silver.  Falladiam.  Iridium.* 

Gold.  B.liodinm. 

It  is  not  within  the  province  of  this  work  to  give  any  thing 
more  than  a  brief  account  of  the  history  and  general  properties 
of  the  nibstances  here  enumerated.  For  further  iiiformatioD 
of  this  Itind,  the  student  must  consult  the  latest  treatises  on 
Chemistry.  The  object  is  rather  to  make  known  the  atomic 
weights  of  thur  leading  combinations  with  each  other,  as  min- 
eral constituents,  and  to  give  the  symbols  by  which  their  com- 
pooition  will  be  expressed  in  the  formnJs  employed  for  this 
parpose  in  the  subsequent  part  of  this  treatise.  The  atomic 
weights  are  given,  both  according  to  the  oxygen  and  hydrogen 
ecale ;  in  all  cases,  however,  In  accordance  with  the  doctrme 
joriginally  advanced  by  Front,  and  which  Dr.  Thomson  endeav- 
ored to  establish  experimentally,  that  they  are  all  simple  multi- 
ples of  the  atomic  weight  ofhydn^en.i  For  more  convenient 
reference,  a  list  of  the  various  substances,  with  their  equivalents 
and  symb<^,  will  be  given  after  the  conclusion  of  the  following 
descriptions,  containing  also  the  weights  as  determined  by  Ber- 
zelius;  and  the  student  will  be  shown  in  what  way  the  several 
members  of  it  are  to  be  employed  in  calculating  the  atomic 
coDStitution  of  minerals  from  analysis.  Oxygen,  instead  of 
hydrogen,  beins  taken  as  unity,  the  atomic  weights  of  bodies 
■re  represented  by  a  number  which  is  eight  times  less  than  it 
woold  be  were  we  to  adopt  the  latter;  it  is  therefore  the  eim- 
[rfest  and  most  convenient  for  practical  purposes,  and  has  hence 
been  preferred. 


1,  ■•nhud,  ud  B. 

-      -    -         Hulwil  I7  K 
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N-METILLIC  BODIES. 


T.  —  NON-XETALUC  BOorEB. 


OxTOEN  bas  nevei  yet  been  obtuaed  in  a  state  of  complete 
iDaulation.  Its  most  simple  form  is  that  of  m  elastic  fluid  or 
gas,  resembliag,  ia  mechanical  properties,  the  air  of  our 
atmosphere,  and  not  cocdensible  into  a  liquid  bj  any  known 
degree  of  cold.  Oxygen  gaa  was  first  obtaioed  by  Priestly,  in 
1774,  and  may  be  separated  by  heat  from  black  oxide  of  man* 
ganese,  chlorate  of  potasaa,  &.o.  Its  specific  gravity,  that  of 
air  being  1  at  mean  temperature  and  pressure,  is  I'DIl; 
hence  100  cubic  inches  weigh  34.60  grains.  Oxygen  unites 
with  some  bodies  slowly  and  imperceptibly ;  with  others 
rapidly,  and  with  the  extrication  of  heat  and  light ;  and  the 
resulting  compounds  are  aometimes  gaseous,  sometimes  Ruid, 
at  others  solid.  In  the  compounds  thus  generated  new  prop- 
erties are  apparent;  some  being  add,  others  tiikaline,  others, 
which  are  neither  acid  nor  alkaline,  being  called  oxides. 
Among  the  non-metallic  bodies,  hydrogen,  carbon,  and  silicon, 
are  thoae,  in  union  with  which  oxygen  ia  most  abundantly  di& 
fused  through  the  mineral  kingdom,  under  the  forms  of  water, 
oarbouic  acid,  and  aitica.  Of  its  comhinations  with  metals, 
the  most  universal  are  those  with  calcium,  aluminum,  and  iron. 
Oxygen  gas  constitutes  about  four  fitlhs  in  rolnme  of  the  air 
of  our  atmoephere,  to  which  it  iroparta  the  property  of  bein^ 
reapirable,  and  supporting  combustion.  Its  combining  prt^wr* 
tion,  or  equivalent  number,  that  of  hydn^n  being  taken  as 
unity,  is  8 ;  its  symbol  O.  But  oxygen  ia  now  nsually  made  tiM 
standard  to  which  all  atomic  weights  refer,  and  is  expressed  u 
either  1  or  100,  hydrogen  being  either  0-135  or  12-&. 

Chlorine,  discovered  by  Scheele  in  1774,  is  a  gas  of  a  j^ 
lowisb-green  color,  not  capable  of  being  permanent  over  water, 
which  absorbs  twice  its  volume.  Its  specific  gravity  ia  3'S, 
which  gives  7667  as  the  weight  of  100  cubic  inches.  It  is 
condensible  by  a  pressure  of  four  atmospheres,  into  a  yelloir- 
ish  liquid;  is  not  respirable,  and,  if  breathed  unmixed,  pro- 
dncea  suffocation.  It  unites  with  an  equal  volume  of  hydrogen 
S*^>  giving  two  volumes  of  hydro-chloric  or  muriatic  acid,  which 
scid  la  sbaorbed  to  a  great  extent  by  water.  Chlorine  com- 
bines also  with  most  ^  the  metala,  with  some  exhibiting  the 
appearance  of  a  brilliant  inflammation.  In  nature  it  exists 
moat  abundantly  in  common  salt  (chloride  of  sodium),  which 

cqninlmil  namtwri  gf  BtTuliu  mul  bs  linked  npoa  u  beini,  in  ■  illibl  dini*,  Mill 
aa*ii  u  nTliioB.  ndlllH  hu  Ituti  nVpeiwl  the  diicunlnn  [i  EofliBd,  ud  Diimu  !• 
iiKUiiad  u  «Hiiid>r  U»  DTlfiul  •»»  i>r>nst  u  ImIu  prahibtr  tom^l.*'  BhoMM*  tt 
VbHiiJHiTb]rEob>nKui,II.IlL,p.333.    {DdIiUb  l^Uoa,  ISttj    [Ah.Ed.] 
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coDtains  it  in  the  proporlioD  of  about  60  per  cent  Its  equir- 
■lent  number  is  4'5,  oxygen  being  reckoned  ai  nnity,  or  36 
bjr  the  bjdrogen  scale ;  its  symbol  Chi. 

loDiNB  waa  discovered  in  1812,  bj  H.  Courtoii  of  Paris.  It 
may  be  ranked  among  mineral  products,  inasmuch  as  it  exists 
in  Bea>water,  and  in  the  water  of  several  natural  springs.  The 
proce»  for  obtaining  it  is  too  complicated  to  be  described 
here ;  and  it  may  be  purchased  ready  prepared.  It  occurs  in 
shining  scales,  baring  the  lustre  and  color  of  steel,  or  rather 
of  micaceous  iron  ore,  the  specific  gravity  of  which  is  4943. 
It  is  crystallizable ;  and  the  crystals  have,  for  their  primitive 
form,  a  rhombic  octahedron.  At  2S5°  Fahrenheit  it  fuses, 
and  at  347°  forms  a  rich  violet-cdored  vapor,  of  specific  grav- 
ity 8-7012 ;  hence  100  cabic  inches  must  weigh  26984  grains. 
Iodine  possesses  an  exclusive  range  of  combination,  and  forms 
acids  both  with  oxygen,  hydrogen,  and  chlorine ;  but,  compared 
with  any  of  these  elements,  it  is  a  very  rare  production  of  na- 
ture. Its  e<)uivalent,  oxygen  being  unity,  is  1575,  or  136 
by  the  hydrogen  scale.    Its  symbol  is  I. 

Bromine,  discovered  by  M.  Balard  of  Montpellier  in  1636, 
exists  in  sea-water  in  the  state  of  bromide  of  sodium  or  bromide 
of  magnesium,  but  in  very  minute  quantity ;  and  sparingly  also 
in  several  mineral  springs.  At  common  temperatures  it  is 
liquid  i  dark  red  by  reflected,  hyacintb-red  by  transmitted 
light;  its  odor  is  strong  and  unpleasant,  its  taste  acrid.  At 
116°  FahreRheit  it  boils;  between  0  Fahrenheit  and — 4°  it 
umgeals.  The  density  of  its  gas  is  554.  It  acts  powerfully 
on  animal  substances,  and  Is  extremely  poisonous.  It  unites 
with  alt  the  simple  bodies  that  have  been  enumerated,  and  with 
the  metals,  forming,  with  the  latter  a  class  of  compounds  called 
bramida.  Its  equivalent  is  0-75  by  the  oxygen  scale,  or  78 
by  the  hydrogen^^ita  symbol  Br. 

Fldorink  has  never  yet  been  obtained  insulated.  From 
analogy  it  is  believed  to  constitute,  with  hydrogen,  hydro-fiuorie 
acid,  which  was  first  described  by  Gay-Lussac  and  Thenard  in 
1810.  The  estimated  proportion  is  I  by  weight  of  hydrogen 
to  18'  fluorine,  which  number  therefore  expresses  Its  equiva- 
lent. The  great  repository  of  this  element  in  nature  is  the 
mineral  called  Jluor  spar,  from  which  hydro-fluoric  acid  is 
obtained  by  distillation  with  sulphuric  acid  in  a  leaden  vessel. 
The  acid  is  gaseous  over  mercury,  but  acts  powerfully  in  glass 
vessels,  which,  to  contain  it,  must  be  coated  internally  with 
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beef'  wax.  The  gu  ia  oopioasly  absorbed  bj  water;  tod  the 
liquid  may  be  kept  in  leaden  ressela  well  atopped,  at  tempera- 
tures under  60"  Fafareuheit.  A  strong  solution  corrodes  and 
destroys  animal  subatancea;  and,  when  applied  to  the  huratui 
skin,  produces  deep  ulcerations.  The  gas  unites  with  silica, 
vadiojniB^uo-silidcadd.  The  equiralent  of  fluoric,  or  hydro- 
fluoric acid,  (oxygen  being  1)  ia  3.375.     Its  symbol  ia  Fl. 

NiTBOflEN,  or  Azote,  is  not  known  to  us  separately  in  s 
solid  or  liquid  form.    The  great  repository  of  it  is  the  atmoa- 

Ehere,  of  the  whole  volume  of  which  it  forms  about  four  iiftba. 
t  was  discovered  by  Professor  Rutherford  of  Edinburgh,  in 
1772,  and  may  be  obtained  by  several  processes,  the  object  of 
most  of  which  ia  to  take  away  the  oxygen  gas  from  atmospheric 
air.  It  is  a  colorless  gas,  incapable  of  supporting  respiration 
or  combustion;  tastefess,  and  free  from  smell;  its  specific 
gravity  0.972;    sparingly  abaorbabie    by  water;    and   in  its 

f;a3eou8  atate  not  disposed  to  enter  readily  into  combinations. 
t  is  the  base  of  nitric  acid,  an  acid  which  entera  into  the  com- 
position  of  nitrate  of  potassa  and  nitrate  of  aoda,  both  found  ii 


the  mineral  kingdom.  The  combining  number  of  nitrosen  ii 
considered  by  aome  chemista  to  he  14-00,  hydrogen  being 
unity;  or  1*75,  oxygen  being  unity.  Its  aymbol  is  N,  that  m 
nitric  acid  I^t. 

Htdrooen,  in  its  simplest  form,  is  a  gas.  It  is  obtained  by 
the  action  of  iron  or  zinc  on  dilute  sulpharic  acid.  It  is  pa^ 
manent  over  water,  destitute  of  color,  and,  when  pure,  of 
smell ;  combustible,  and  the  lightest  of  all  known  bodies,  its 
specific  gravity  being  to  air  as  0.0687  to  1.  With  half  its 
volume  of  oxygen  gaa  it  combines  and  forms  water;  with  aa 
equal  vdume  of  chlorine  gas  it  forms  hydrochloric  acid ;  and 
it  compoaes  analogous  acids  with  iodine,  bromine,  and  flara'iiie. 
Its  presence  in  the  mineral  kingdom  is  tberafore  very  exten- 
sive, perhaps  more  so  than  that  of  any  other'element  except 
oxyiren.  Its  equiralent,  or  atomic  weight,  (oxygen  being  1)  is 
0*125,  or  6  times  less  than  unity,  making  the  atomic  weight  of 
water  1-125.  But  by  many  chemists  hydrogen  is  expressed  as 
unity,  and  oxygen  8,  the  equivalent  for  water  thus  being  9. 
Its  ^mhol  is  H.    The  symbol  for  water  is  HO,  ot  Aq. 

Boron  ia  an  artificial  product,  obtained  by  the  action  of 
potassium  on  boracic  acid,  which  acid  is  found  in  nature  both 
separate  and  in  union  with  soda.  Enron  ia  a  dark  olive-coltwed 
Bolid,  possessing  neither  taste  nor  odor ;  abont  twice  the  weight 
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of  water ;  not  fiuible  when  intensely  healed  ia  a  close  Tessel, 
but,  when  exposed  at  the  temperatare  of  600°  to  tbe  atmos- 
phere, taking  fire,  burning,  and  being  conveited  into  boracic 
Bcid.  Chemists  differ  in  stating  the  atomic  weight  of  boron; 
Dr.  Thomson,  from  data  furnished  bj  himself  and  Davy,  fii'es 
it  at  8,  or  the  same  as  oxygen,  according  to  which  the  atomic 
weight  of  boracic  acid  (I  eq.  base,  2  eq.  oxygen)  is  24.  Or 
oxygen  being  unity,  tbe  former  ia  1  and  the  latter  3.  Bjm- 
bob :  boron  B,  boracic  acid  B. 

Carbon.  In  ita  ordinary  form  this  snbstance  ia  best  repre- 
KDted  by  pure  anthracite  coal,  or  by  charcoal  obtained  front 
tbe  most  solid  kinds  of  wood.  But  in  the  diamond  it  exists 
in  perfect  pnrity.  It  is  highly  combostiUe,  and  has  exten- 
sive powers  of  combination.  When  burned  in  oxygen  gas,  it 
does  not,  nnder  circamstaoces  favorable  to  such  a  result,  alter 
the  Tdnme  of  llie  gas,  but  gives  precisely  an  equal  bulk  of  car- 
bonic acid  gas.  This  acid  gas,  if  pure,  has  the  specific  graritj 
1-5277;  hence  100  cubic  inches  ilHSSt  grains,  a  specific 
weight  which,  in  some  subterraneoua  places,  occasions  it  ht 
occupy  a  aituatitm  nearest  the  ground.  It  ia  non-reepiraUe; 
and  is  incapable  of  supporting  cnubustion.  Carbon  la  most 
extensirdy  difitised  through  the  mineral  kingdom,  especially, 
«B  will  afierwards  appear,  in  the  compounds  of  carbonic  acid 
with  Tarious  bodies,  and  in  the  sereral  Tarieties  of  coal.  Ita 
equivalent  is  6 ;  that  of  carbonic  acid  22 ;  or,  by  the  oxygen 
sule,  carbon,  0'75;  carbonic  acid  (1  atom  carbon -(-3  atoma 
oxygen)  =:  3'76.    Its  symbol  ia  C ;  that  of  carbonic  acid  C. 

Silicon,  or  Silicium,  is  also  an  artificial  product,  obtainable 
from  the  earth  called  n'fex,  or  ritica,  which  enters  into  a  veir 
great  number  of  mineral  bodies,  and  in  large  proportions.  It 
was  discomed  by  Berzelius  in  1824.  At  Brat  it  was  consid- 
ered to  be  a  metaJ,  but  it  has  since  been  thought  to  bear  a 
more  striking  analogy  to  boron,  carbon,  &,c.  It  is  of  a  dark 
nut-brown  color,  without  any  metallic  lustre ;  incombustible  in 
air  or  in  oxygen  gas,  but  oxidizable  by  circuitous  methods, 
which  convert  it  into  nA'ca,  now  more  pr<^rly  called  siUeie 
add,  which  is  the  only  known  oxideof  silicon,  and  constitutes 
a  number  of  minerals,  as  quartz,  calcedony,  amethyst,  opal, 
&C.  It  performs  the  part  of  an  acid,  uniting  with  several 
bases,  forming  silieales,  among  which  tlie  zeolite  minerals 
may  be  mentioned.  Silicon  resembles  boron  very  closely  in 
some  of  its  properties,  and  it  has  the  same  atomic  weight  with 
that  body.     Its  equivalent,  by  the  hydrogen  scale,  is  6 ;  that  of 
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silicK  or  silicic  acid,  16.  The  equiTalent  for  rilira  is  thus  2 
b;  the  oxygen  scale,  and,  In  suting  tbe  composition  of  nuner> 
ola,  it  will  be  deaoted  simpl;  by  the  initisl  S. 

SuLFHUB  is  an  abundant  product  of  the  mineral  kingdom, 
not  only  in  a  nearly  pure  state,  but  also  in  combination.  As 
met  with  in  commerce,  it  is  chiefly  the  product  of  volcanos; 
and  it  ia  also  obtained  from  pyrites,  a  compound  of  iron  or 
ct^per,  and  sulphur.  Its  color  is  yellow;  ita  specific  irtavity 
1-99;  it  begins  to  fuse  at  216°  F.,  and  becomes  more  and  more 
fluid  op  to  280°.  At  550°  or  600°  F.,  it  is  volatilized,  and 
gires  a  rapor,  the  specific  gravity  of  which  ia  between  6'5  and 
6'6.  This  vapor,  when  condensed,  forms  jioxoers  of  sulphur  ; 
and  the  flowers,  when  melted  and  cooled,  become  roU  or  atick 
iulpkur.  By  slow  cooling,  sulphur  takes  a  regular  crystalline 
form.  When  heated  to  300°,  or  a  little  more,  in  the  open  air, 
it  lakes  fire  and  burns,  with  a  blue  flame  of  saSbcating  smell. 

Sulphur  unites  with  oxygen  in  various  proportions;  biit  its 
most  important  compound  with  that  basis  is  sulphuric  acid,  in 
which,  in  combination  with  various  substances,  it  ia  very  com- 
mon  in  the  mineral  kingdom.  With  hydrogen  it  forma  sul- 
phuretted hydrogen  gas,  a  natural  product;  and  with  the  met- 
als it  constitutes  the  important  class  of  mineral  compoundB 
called  sufphurHs.  Its  equivalent  number  by  the  hydrogen 
scale  is  16;  that  of  the  acid  is  40.  Reckoning  oxygen  as 
unity,  the  equivalent  of  the  former  ia  S,  of  the  latter  5. 
Symb<^-.  sulphur,  SI;  the  acid,  fil. 

Selenidh,  flrst  made  known  by  Berzelius  in  1S18,  is  rather 
a  rare  substance.  It  was  firat  obtained  from  some  varieties  of 
Swedish  iron  pyrites,  and  has  since  been  found  combined  with 
lead,  cobalt,  silver,  mercury,  and  copper.  Its  chemical  habi- 
tudes approach  most  nearly  to  those  of  sulphur,  from  which, 
however,  it  is  readily  diatinguiahable.  It  has,  when  in  mass, 
a  metallic  lustre  and  the  aspect  of  lead ;  and,  when  pulver- 
ized, exhibits  a  deep  red  color;  its  ^ecilic  gravity  is  4'3;  at 
213°  F.  it  softens,  and  may  be  drawn  into  fine  threads,  which 
are  red  by  transmitted  light.  It  becomes  fluid  a  little  above 
212°,  and  at  650"  is  converted  into  a  deep  yellow  vapor.  It 
unites  with  oxygen  in  three  portions,  forming  oxide  of  sele- 
nium, selenious  acid,  and  selenic  acid ;  the  latter,  consisting  of 
1  equivalent  base  and  1  of  oxygen,  occur  in  combination  with 
several  metals.  Its  equivalent  by  the  hydrogen  scale  is  40 ;  by 
the  oxygen  scale,  5;  that  of  selenic  acid  is  64  and  8.  Syn^ 
bols :  selraium,  Sel ;  selenic  acid,  Sel. 
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Pro«phoki»  IB  an  utificial  adid,  6btuntA  moot  abnndantly, 
bj  >  circuitous  procesB,  from  booea,  but  iloo  dairaUe  from 
tbe  mineral  kingdom.  It  is  Tuaibte  at  106°  F.;  Tolctile  at 
650°.  It  is  bighl;  combastible,  both  in  air,  in  oxjgen  gaa, 
and  in  chlwine.  According  to  the  propcwUoa  of  oiygen,  it 
forms  different  acids;  and  one  of  these,  the  pkot^toric  aeidf 
in  tmion  with  lime,  exists  in  tbe  mineral  kingdom.  It  unites 
also  with  hydrogen.  Its  equivalent  bj  the  hjdrc^en  scale  is 
16;  bj  the  oxygeD,  2;  that  of  the  acid,  36,  3-6.  The  sym* 
bd  for  phoepboruB  is  Ph;  that  for  the  acid  is  Fh. 


PoTABBiuH  was  discovered  by  Sir  H.  Davy  in  1807.  It  does 
not  exist  in  nature  as  a  melaJ,  but  is  obtained  by  artificial 
methods,  all  of  which  have  in  view  the  decomposition  of  pot- 
ash or  potassB.  h  is  soft:  and  solid  at  common  temperatures, 
and  yields  like  wax  to  pressure ;  it  begins  to  melt  at  70°,  and 
is  quite  fluid  at  150°  F.  It  rises  into  vapor  when  heated  in  a 
vessel  from  which  atmospheric  air  is  excluded.  In  color  and 
lustre  it  resembles  quicksilver;  is  quite  opake;  conducts  best 
and  electricity,  and  has  the  specific  gravity  O-ddS,  or  it  is  con- 
siderably lighter  than  water.  It  is  highly  oxidable,  and  even 
takes  oxygen  from  water,  on  the  surface  of  which  it  bums 
with  a  bright  flame  by  a  succession  of  exploeions.  Its  equiva- 
lent is  5,  which,  uniting  with  one  equivalent  of  oxygen,  forms 
protoxide  of  potassium,  or  potash,  a  substance  which  enters 
into  the  composition  of  a  large  number  of  minerals.  The 
symbol  is  K,  the  first  letter  of  Kalium,  by  which  name  it  has 
been  distinguished  by  foreign  chemists. 

Sodium,  in  its  external  properties,  resembles  potassium  ;  but 
it  has  greater  specific  gravity,  viz :  0-973.  It  fiises  al  !200° 
F.,  and  is  not  volatilized  by  a  heat  under  redness.  When 
united  with  oxygen  in  the  proportion  of  3  by  weight  to  1  oxy- 
gen, it  constitutes  soda,  also  an  important  ingredient  of  several 
mineral  substances,  such  as  the  cldoride  and  the  carbonate, 
and  in  several  of  the  varieties  of  zeolite.  Its  symbol  is  N, 
frcHm  Natrium,  the  name  given  to  it  by  Qerman  chemists. 

Lithium.  The  oxide  of  this  metal,  Uthia,  wss  discovered 
by  M.  Arfwedson  in  1816,  in  tbe  mineral  called  pttaUte :  and 
it  has  since  been  extracted  from  spodumene,  lepiddite,  and 
some  kinds  of  mica,  and  also  from  the  waters  of  Caitsbad,  bj 
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Berzeliai.  From  lithia,  ibe  metal  is  obtained  b;  deoxidizing 
processes;  but  if  placed  in  contact  with  air,  it  retuTDs  to  tbe 
state  of  titbia  too  rapidly  to  adroit  ita  accnrate  eiaminatitm. 
In  its  obviooB  properties,  lithia  approaches  to  potassa  and  soda, 
bat  baa  a  greater  neutralizing  power,  and  its  salts  tinge  the 
dame  of  the  blowpipe  of  a  red  color.  It  attacks  pUtioum 
whea  fused  upon  it,  leaving  a  yellowish  trace.  The  equiralent 
of  lilhioro,  as  given  by  TbomscHi,  is  075;  Litbia,  1'75.  Tbe 
symbol  is  h. 

Barium.  Barytes,  (he  source  of  barium,  a  metal  which  can 
only  be  got  by  chemical  operations,  was  discovered  by  Scheele 
in  1774.  Barinm  has  a  dark  grey  color,  and  a  lustre  resem- 
bling that  of  cast  iron.  It  is  much  denser  than  water,  and 
even  than  sulphuric  acid.  It  attracts  oxygen  with  aridity,  and 
is  recMiverted  into  barytes,  which  is  the  protoxide,  and  the  only 
oxide  which  concerns  us  as  mineralo^sts ;  tbe  equivalent  of 
which  is  9'5,  that  of  barium  being  85.  Ttie  symbol  for  the 
metal  is  Ba. ;  that  of  barytes  Br. 

Barytes  is  pretty  extensively  diffused  through  the  mineral 
kingdom,  chiefly  in  combination  with  the  carbonic  and  sul- 
phuric acids,  as  witberite  and  heavy  epar. 

Strontium.  The  source  of  this  metal,  which  does  not  exist 
as  such  in  nature,  is  itrontiat.  The  carbonate  of  that  earth 
was  first  accurately  examined,  and  the  peculiarities  of  its  earthy 
base  established,  by  Professor  Hope  of  Edinburgh,  in  1792. 
Little  is  known  of  the  properties  of  strontium  in  its  metallic 
form  ;  bat  it  is  white,  solid,  harder  than  potassium  or  sodium, 
according  to  Pro£  Hare ;  much  heavier  than  water,  and  bears  a 
cloee  resemUance  to  tioron.  When  exposed  to  air  or  water  it 
absorba  oxygen  and  is  converted  into  strontian,  which  consists 
of  one  atom  metal,  55,  and  one  atom  oxygen,  l,^(t'5.  The 
combining  proportions  are  therefore  5-5,  strontium;  6'5, 
strontian.  The  symtxJ  of  strontian,  which  alone  concerns 
mineralogy,  is  Str.  In  nature,  the  carbonate  and  sulphate  of 
fltrontia  are  not  very  uncommon  productions. 

Calcium,  the  metallic  base  of  the  well-known  earth  Ume, 
kas  been  obtained  only  in  very  small  quantities,  and  its  prop- 
erties have  not  been  accurately  investigated.*  It  is  of  a  whiter 
Cf^or  than  barium  or  strontium,  and  is  r^idly  converted  back 
again  into  lime,  or  protoxide  of  calcium,  composed  of  1  atom 

•  FtoC  Bus,  of  FhilHklpliI^  bju  Impioml  piocMt,  bu  bwa  lUo  to  sbuln  tliii,  ud 
tht  IWD  pr*c«d]Bf  ineUlf.UqiI»4tHl«a  nifllcdirDl  to  ibow  #ilb  Tuvch  toon  cUitiBcUHH 
Uaii akuiMnMIe r«v«tl«.   BmAm.  J«r.BfSiilHga,TgLunU,F.«T.    [Ab.  b.] 
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VLjgea,  1  atom  baae.  This  oxide  fortaa  a  rer;  large  propor- 
tion of  the  crnat  of  our  ^obe,  chieflj  ia  the  ^ape  ofcarbonate 
of  lime,  which  constituteB  whole  moantaina  and  eztensife 
strata;  and  also  of  anlphate  of  lime.  Lime,  it  is  well  knowD, 
heats  nolendj  on  the  addition  of  water ;  is  iparingt;  aoluble 
in  that  flnid ;  has  an  alkaline  re-agency,  and  enters  into  ener* 
getic  combination  with  a  great  variety  of  bodies-  It  forma  an 
essential  ingredient  in  a  lar^  number  of  8im]>le  cryBtallized 
miDcraJs.     The  symbol  for  lime  is  Cal;  its  equivalent  3-& 

MAONasiDM  waa  discovered  by  Black,  1775.  Its  oxide, 
magtttna,  is  pretty  extensivdy  diffused  as  a  constituent  of  min- 
eral bodies.  The  chief  natural  compoonda  of  magnesia  are 
with  solphnric,  muriatic,  silicic,  and  carboBie  acids ;  and  with 
alumina  and  other  earths.  It  forms  an  atomic  combination 
with  water,  or  a  hydrate,  which  occurs  in  the  native  state. 
Tbe  equivalent  of  the  metd  ia  1-6 :  that  of  its  only  oxide, 
nagnaaia,  2-5,  <tf  which  the  symbol  is  Mg. 

ALtTMiNUH,  discovered  by  Hagraff,  1754,  ia  the  metallic 
iMse  of  aiMniM,  or  pure  argillaceous  earth  or  clay,  than  which, 
few  anbetaneea  are  mare  exteaaivalf  diffused  througboiit  the 
mineral  kingdom.  AlamiDum  was  nm  artificially  oUained  by 
'Wohler;  it  presents  the  appearaBce  of  a  grey  powder,  very 
similar  to  that  of  platinum.  It  requires  an  mtense  heat  for  its 
fbsion,  and  shows  a  feeble  affinity  for  oxygen,  so  far  as  is  indi- 
cated by  direct  eombination.  Alumina  u  viewed  by  Berzelias 
asd  others  aa  a  sesqui-oude,  aMuiating  of  two  equivalents 
aluminum,  and  three  of  oxygen ;  bat  Dr.  Thomson  makes  it 
toeonsiattrfone  atom  ofeach;  its  equivalent  being  3-26.  Its 
^mbol  is  Al.  In  its  purest  crystallized  fonn,  alumina  coosti- 
tntee  sapphire  and  ruby,  two  of  die  hardest  gems.  Like  silex, 
tboogh  in  but  few  instances,  it  acta  the  part  of  an  acid  in  min- 
eral combinatioas,  and  forms  ahtswwafei. 

Gldcinidk.  Its  aoaree,  ghuina,  was  identified  as  a  distinct 
earth  by  Vaaqnelin  in  the  year  1798.  At  first  it  was  found 
only  in  eudase,  beryl,  and  emerald,  and  may  still  be  consid- 
ered a  very  rare  product  of  nature.  Its  name  was  derived 
from  a  Greek  word  signifying  sweet,  a  prt^rty  observed  in 
all  ita  aalts.  Olucina  itself  is  white,  insipid,  and  insoluUe  in 
water.  By  some  it  is  regarded  as  a  sesqui-ozide ;  bat  by 
Tbwnson  and  firinde  its  equivalent  is  put  down  at  3-25,  the 
metal  being  2-25;  (»  it  consists  of  only  one  equivalent  metal, 
and  one  of  oxygen.    Its  symbol  is  Q. 
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Yttuim  is  the  base  of  tbe  urth  yttrui,  which  wu  difcor- 
ered  by  ProfesMr  Gadolin  ia  1794,  in  a  mineral  found  at 
Ytterby  in  Sweden,  aince  called  gadolinile.  Yttria  beara  a 
c<»iaideraUe  resemblance  in  ita  propertiea  to  glncina.  It  ia  t 
protoxide,  and  exiata  in  one  or  two  other  minerala  beaidea 
gadolinite,  which  are  mentioned  in  thia  vtJume.  Its  ajmbtd 
18  Y,  ita  equiTalent  S'6;  jttrium  4-6. 

Tbouom.  Tbe  earth  thorina  haa  onlj  been  obtained  b; 
Berzeliue  from  a  rare  Swedish  mineral  now  called  tltorite. 
Tbe  high  apecific  gravity  of  thia  earth,  9*042,  ia  its  moat 
remarkaUe  characterialic.  Its  equivalent  is  not  known,  but  ia 
Buppoeed  lo  be  about  68,  hydrogen  being  unity,  or  8'S,  oxygen 
being  nnity.    Its  symbol  is  Th. 

ZincoNnjH  is  the  base  of  the  earth  xireonia,  which  was  dis- 
eorered  in  1769  by  Klaproth  in  the  jargon  or  zircon  of  Ceylon, 
in  the  hyacinth  of  France,  and  more  recently  by  Dr.  Hair,  in 
SUiimanite  of  tbe  United  States.  The  nearest  approximation  to 
ita  e<]iiivalent  ia  probably,  according  to  Berxelius,  between  30 
uid  33;  that  of  zircmiia,  which  ia  concerned  in  mineralogy, 
oxygen  being  unity,  ia  staled  at  3-7S ;  its  symbol,  Zr. 


MANeaHKBK,  disoorercd  by  Scbeele  in  1774,  was  first  reduced 
to  tbe  metallic  form  by  Gahn,  (same  year)  from  the  black  oxide 
of  manganese,  a  anbatance  first  inrestigated  by  Scbeele.  As  a 
tnetal,  it  posaeaaea  so  powerful  on  affinity  for  oxygen  that  it 
never  occurs  native.  It  ia  of  a  grey  color ;  haa  a  granular 
texture;  aspecificgravityof  about  8;  is  hard  and  brittle;  and 
ia  very  difficult  of  fusion.  Ita  oxides  are,  1st,  the  pntoridt, 
which  is  the  base  of  all  tbe  salts  of  manganese.  Thia  ia  of  a 
light  green  color,  is  composed  of  28  parts  by  weight  of  metal, 
and  8  of  oxygen ;  and  has  so  strong  an  attraction  for  a  further 
proportion  of  that  basis,  as  to  take  fire  and  burn  when  heated 
to  about  600"  F.  in  the  open  air.  2d,  the  seigui-oxide,  which 
may  be  obtained  artificially,  is  also  found  in  nature,  combined 
only  with  water,  and  constituting  prismatic  crystals.  It  ia  tbe 
sesqui-oxide  which  remains  after  heating  the  nest  oxide  to  red- 
ness; it  consists  of  two  equivalents  of  manganese  and  three  of 
oxygen.  3d,  the  bin-^txide,  the  welI.J[nown  black  ore  (pyrolu- 
site)  used  in  preparing  chlorine,  consists  of  28  manganese 
and  16  oxygen,  or  of  one  equivalent  of  metal  and  two  equiva- 
lents of  oxygen.    Besides  theae  weH-chaiacterized  oxides. 
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there  are  three  others,  two  of  which  occar  natiTe,  and  may, 
perhaps,  more  properly  be  regarded  aa  cranpoiuided  of  two  of 
thoM  already  described ;  these  are  the  mineral  called  varoi- 
dte,  and  the  rtd  oxide,  or  oxidum  mangatuso-mangameum  of 
Arfwedson.  The  other  possesses  acid  properties,  and  is  called 
mangaaesic  acid,  comptned,  accordiag  to  Dr.  Thomsoa,  of  one 
equivalent  of  the  seaqui-oxide,  and  one  equiralent  oxygen,  or, 
which  is  the  same  thing,  of  one  equivalent  manganese,  and  two 
and  a  half  equivalents  oxygen.  Stated  by  the  oxygen  scale, 
the  equivalent  of  the  metal  is  3'5 ;  that  of  the  protoxide  (one 
atom  manganese,  one  atom  oxygen)  is  4'S ;  that  of  the  scaqui- 
oxide  (one  atom  metal  to  one  and  a  half  atom  oxygen)  is  5; 
that  of  the  bin-oxide  (one  atom  metal  to  two  atoms  oxygen)  is 
5'5.  The  symbol  of  the  metal  is  Ma. ;  that  of  the  protoxide, 
Hn ;  of  the  sesqui-oxide,  Mn ;    of  the  bin^xide,  Mn. 

Zinc  waa  first  mentioned  by  Paracelsus,  hut  its  ores  were 
known  at  a  much  earlier  period.  In  commerce  it  ia  commonly 
known  under  the  name  of  ^tUer,  which  is  a  very  impure  form 
of  the  substance,  and  ia  obtained  from  the  native  carbonate  of 
z'mc,  called  calamine,  or  from  the  sulphuret  (blende)  by  distil- 
lation per  dtsctnsum,  h  being  a  very  volatile  metal.  It  has  a 
bluish  white  color,  with  a  brilliant  luatre;  its  specific  gravity 
is  about  7.  At  common  temperatures  it  is  tough  and  intraoti- 
ble  under  the  hammer ;  but  wben  heated  to  above  500°  it  be- 
comes brittle,  and  fuses  at  770°.  In  this  atate  it  combines 
rapidly  with  oxygen,  producing  greyish  white  flocculi,  which 
were  called  by  the  ancients  pmnpAo/yx  and  philoM^ier's  toool — 
but  are  now  known  as  flowers  of  zinc,  or  the  white  oxide  of 
zinc.  This  is  a  protoxide,  and  the  only  known  combination 
fiS  oxygen  and  this  metal,  consisting  of  zinc  80-95,  oxygen 
1904,  or  one  equivalent  of  each.  This  oxide  enters  into  the 
composition  of  several  mineral  species,  as  zinciferons  spinel 
and  franklinite.  The  equivalent  of  the  metal  is  4*35,  that  of 
iti  oxide  5-25.     Its  symbol  is  Z,  that  of  the  oxide  Z 

Ikon  is  a  metal  too  well  known  to  need  description.  Of  all 
the  metals,  it  is  the  one  which  is  most  abundant  in  the  mineral 
kingdom.  It  is  malleable  and  ductile ;  its  specific  gravity, 
which  varies  according  to  the  processes  it  has  undergone,  is 
about  77 ;  it  powerfully  attracts  oxygen,  and  in  oxygen  eta 
even  burns  with  brilliant  corruscations.  There  are  two  dis- 
tinctly characterized  oxides  of  iron ;  the  one,  which  is  black, 
bill  afibrds  green  salts  with  acids,  is  constituted  of  twenty-eight 
parts  of  iron  and  eight  of  oxygen,  and  ia  called  the  protozide; 
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the  other,  n^med  peroxide,  may  be  viewed  u  composed  dthw 
of  two  equi  Talents  (38  X  2)  ^  S6  of  iron,  and  three  equiTalenta 
of  osjgen,  or  of  one,  and  one  and  a  half.  The  color  of  the 
peroxide  is  red,  and  it  imparts  that  color  to  its  saline  combina- 
tioDS.  Combined  with  water,  it  forms  an  important  class  of 
ores,  the  hydrated  peroxides,  or  hematites.  Besides  these  two 
oxides,  there  is  a  native  black  compound  of  iron  and  oxygen, 
composed  of  the  protoxide  ard  peroxide  in  atomic  proportions, 
and  called  by  Berzelius  oxydum  ferroao-ferricuni.  This  is  the 
common  magnetic  iron  ore  of  mineralogists,  described  in  this 
work  under  the  title  of  pleisto-magnetic  iron.  There  are  also 
three  other  definite  combinations  of  these  two  oicides.  The 
magnetic  ore  is  found  in  regular  octahedral  crystals,  which  not 
only  sSect  the  ma(;net,  but  are  sometimes  magnetic.  Iron  also 
enters  very  extensively  into  combinations  with  other  simple  and 
compound  bodies.  Its  compounds  with  sulphur  are,  next  to 
its  oxides,  the  moat  important  to  the  mineralogist.  Thep-irt<^ 
sulphuret,  both  artificially  prepared  and  occurring  native,  con- 
sists of  28  iron  and  16  sulphur ;  the  sesqui-sulpliKret  is  an  arti- 
ficial product,  of  56  iron  and  46  sulphur ;  and  the  bi-mlpharet 
(native  iron  pyrites)  consists  of  28  iron  and  32  sulphur.  Be- 
sides these,  there  are  other  sulphurets,  formed  by  the  union  of 
the  preceding  ones  in  different  proportions,  With  carbon,  iron 
forms  that  useful  mineral  product  plumbago,  or  graphite,  which 
is  also  an  artificial  production.  The  symbol  of  iron  is  F;  of 
the  protoxide,  F ;  for  the  peroxide,  F  Oxygen  being  reck- 
oned as  unity,  the  combining  proportion  of  iron  is  3-5;  of 
protoxide,  (1  atom  iron,  1  atom  oxygen)  =  4'5;  of  peroxide, 
1  atom  irtm  1^  atom  oxygen)  ^  5. 

Tin,  in  the  form  of  pure  grain  tin,  is  of  a  white  color, 
resemUiog  silver,  and  has  a  similar  lustre.  It  is  malleable 
and  ductile,  the  latter  in  a  less  degree  than  some  other  metals. 
Its  specific  gravity  is  about  7-9 ;  it  fuses  at  442"  F. ;  and, 
when  more  strongly  heated,  takes  fire  and  burns  into  protoxide, 
which  consists  of  one  equivalent  (7*25)  of  metal,  one  of  oxygen. 
This  oxide  is  combustible,  and,  when  touched  by  a  red-hot  body, 
burns  in  the  air  with  peroxide,  consisting  of  the  same  weight 
of  metal  and  2  atoms  oxygen.  The  equivalent  of  the  protoxide 
is  therefore  8*35,  of  the  peroxide  9'^.  Besides  these,  an  art^ 
fieial  compound  may  be  formed  of  two  equivalents  of  tin  and 
three  of  oxygen,  called  the  iesqui-oxide.  Analogous  to  these 
are  the  three  sulphurets,  the  proto-sulphuret,  tn-salphuret,  and 
laqui'-mlphuret.  The  symbol  of  tin  is  Sta.,  from  its  Latin 
name  Stonntim ;  that  of  Uie  peroxide  is  Sta. 
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Cadmjuh  wu  dUcorered  bj  Strotneyer  in  1 S17,  in  ao  oxide 
of  zinc  It  any  be  obtaio^  from  the  sublimate  which  riecB 
from  calamine.  Cadmium  ia  both  ductile  and  malleable ;  re- 
semblea  tin  ia  appcaraoce  and  fuaibilit; ;  ia  nearly  as  Tolatile 
as  mercury,  and  its  vapor,  which  is  free  fiom  odor,  condenses 
into  shining  drops.  Its  specific  gravity  is  about  8'6.  When 
heated  in  the  open  air  it  is  readily  oxidized.  Its  only  oxide  ia 
of  an  orange-jellow,  and  consists  of  56  cadmium  and  6  oxy- 
gen, or  one  equivalent  cadmium  and  one  of  oxygen.  In  the 
oxygen  scale  of  proportions,  7  will  represent  the  metal,  and  8 
the  oxide.  Its  symbol  is  Cd.  It  does  not  exist  as  a  distinct 
mineral  species. 

Cobalt,  discovered  by  Brandt  in  1733,  ia  principally  ob- 
tained from  an  ore  of  arsenic,  and  ia  found  in  small  proportion 
in  meteoric  iron.  It  ia  a  brittle  metal,  of  a  reddish-grey  cxihi, 
and  feeble  Instre;  ita  specific  gravity  about  8'7;  fusible  at  a 
beat  rather  below  that  at  wfaich  iron  melts;  attracUble  by  the 
ma^et,  and  readily  oxidable.  It  constitntes  with  oxygen  two 
distinct  oxides,  the  protoxide  and  the  sesqni-oxide,  the  first 
eompoaed  of  I  atom  cobalt  and  1  atom  oxygen,  the  last  com- 
posed of  1  atom  cobalt  and  1^  atom  oxygen.  According  to 
Gmelio,  there  is  also  a  third  oxide,  which  possesses  acid  pic^ 
ertiea,  and  is  called  by  him  eobaltic  add.  This  is  the  perox- 
ide, or  a  compound  of  I  atom  metal,  2  atoms  oxygen.  The 
distingaishing  character  of  tfais  metal  ia,  that  in  strfution  it 
forma  the  basis  of  the  best  sympathetic  inks.  Snlphnr  also 
vnitea  with  cobalt  in  three  proporticxis.  Ita  symbol  is  Cb. ; 
its  equivalent  30,  hydrogen  bein;;  unity,  or  3>75  by  the  oxygen 
aeale.     Symbol  for  the  native  oxide,  Cb 

Nickel.  This  metal  was  discovered  by  Gronstedt  in  1761. 
It  has  the  specific  gravity  of  about  8*6  to  9;  is  ductile  and 
malleable,  and  is  not  only  attracted  by  the  magnet,  bat  capable 
of  being  itself  rendered  magnetic.  It  is  very  infiisibie ;  is  not 
altered  by  the  air  at  eomroon  temperatnres,  bat  abaorbs  oxygen 
at  a  red  heat  The  adutiona  of  this  metal  in  acids  have,  fw 
the  most  part,  a  beautiful  green  color.  Nickel  oconra  ia  the 
metallic  state  with  meteoric  iron.  Bat  the  nickel  of  commerce 
is  obtained  from  the  ore  of  cobalt.  When  pure,  it  is  of  a  colw 
maembling  silver.  It  eombioes  with  two  proporttons  of  oxygen, 
fermiDg  the  protoxide  and  aescjai-oxide.  Ita  equivalent  ia  tbe 
same  as  that  of  cobalt,  above  mentioned.  Symbola;  Nk  te 
the  roetal ;  Nk  fcv  the  native  oxide. 
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Arsenic,  in  iU  metallic  form,  has  a  strong  metallic  lustre; 
is  brittle,  and  reducible  to  powder;  b  volatilized,  without 
fusing,  at  365°  F. ;  and,  in  close  vessels,  condenses  into  a 
brilliant  solid.  The  specific  gravity  of  metallic  arsenic  is  5*88. 
Its  vapor  is  characterized  by  a  strong  odor,  resembling  that  of 
garlic  Arsenic  readily  combines  with  oxygen,  and  forms  two 
compounds.  The  first,  known  as  common  arsenic,  or  white 
oxide  of  arsenic,  but  now  more  properly  termed  arsenious  acid, 
is  of  a  white  color,  sparingly  soluble  in  water,  and  intensely 
poisonous.  It  consists  of  38  arsenic  and  12  oxygen  ^50. 
The  second,  arsenic  add,  is  the  result  of  chemical  operations, 
but  is  also  found  native  in  combination.  It  consists  of  38 
metal  and  20  oxygen  ^  58.  Or  if  oxygen  be  unity,  the  equiv- 
.alent  of  the  former  wilt  be  6-25,  of  the  latter  7'25,  the  metal 
being  4'75.  Of  the  tulphureis  there  are  thre.e,  constituted  of 
one  equivalent  of  arsenic,  with  one,  three,  and  five  equivalents 
of  sulphur  respect! vely._  Symbols:  arsenic,  As;  arsenious 
acid,  As;  arsenic  acid.  As. 

Ckkohiuh  was  discovered  by  Vanquelin  in  1797,  in  a  bean- 
tiful  red  mineral,  then  called  chromate,  more  properly  dichro- 
matt,  of  lead.  Chromium  is  a  brittle  infusible  metai,  of  specific 
gravity  about  S,  capable  of  uniting  with  oxygen,  and  of  form- 
ing two  distinct  compounds.  The  green  sesqui-oxide  consists 
of56  chromium  (two  equivalents)  and  34  oxygen  (three  equiv- 
alents). The  chromic  acid  of  28  (one  equivalent)  of  metal, 
and  24  (three  equivalents)  of  oxygen.  But  Dr.  Thomson  has 
given  evidence  to  prove  that  the  equivalent  of  chromium,  by 
the  hydrogen  scale,  should  be  32,  and  this  has  been  adopted 
by  Henry  and  others.  Thus,  by  the  oxygen  scale,  the  metal  is 
4,  that  of  the  green  oxide  5,  that  of  the  acid  6-5.  {Inorganic 
Chemistry,  vol.  ii,,  p.  331.)  All  the  compounds  of  chro- 
minm  are  distinguished  by  their  brilliant  colors,  whence  is 
derived  the  name  of  the  metal.  Symbols :  chromium,  Ch ; 
oxide  of  cbrominm,  Gh;  chromic  acid,  Ch. 

Tanasidh  was  discovered  in  1830,  by  Sefitrom,  and  has 
since  been  fonnd  by  ProfesatH-  Johnston  in  vanadiatt  of  lead. 
It  is  extracted  by  complicated  processes,  and  is  but  indistinctly 
cbaraoterized  as  a  metal.  In  cdor  it  resembles  silver,  or  rather 
molybdenum ;  it  is  extremely  brittle,  and  uoitee  with  oxygen, 
according  to  Berzelins,  in  three  proportions,  forming  the 
proloude,  the  deutoxide,  and  the  po-oxide,  or  vanadic  acid, 
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eoo^Mieed  retpeetiveljr  of  1  ■tom  of  vaoKliuiD,  asd  1, 2,  ind  3 
of  ozjgen.  The  equinleot  of  the  metal  i*  about  68',  oi  85  of 
Uw  oxjgen  Male.    Its  symbol  is  Vn ;  that  of  the  acid,  Vu. 

HoLXSDKNm,  discovered  by  Scheele  in  1778,  is  a  while, 
brittle,  and  very  infuaiUe  metal ;  ita  specific  gravity  about  86 ; 
it  ia  easily  oxidizible,  aod  has  three  degree*  of  oiidalioo,  one 
of  which  is  acid.  In  the  protoxide,  peroxide,  and  molybdio 
acid,  48  moljbdenam  are  respectifely  united  with  8,  16,  and 
S4  oxygen.  It  combines  also  in  three  proportions  with  sul- 
phur ;  and  the  bisulphate,  composed  of  2  atoms  sulphur  and  1 
atom  molybdenum,  is  the  common  ore  of  the  metal.  Molybdio 
acid  is  represented  by  the  equiralent  73,  or  by  9,  according  to 
the  oxygen  scale.  It  forms  a  native  combination  with  lead> 
The  equivalent  of  the  metal,  by  the  oxygen  scale,  is  6;  lyu- 
bol,  HI ;  that  of  the  acid,  All. 

Tdnosten,  discovered  by  Scheele  in  1781,  is  a  metal,  not 
found  pure  in  nature,  but  obtaiuable  by  chemical  operations; 
it  is  of  a  greyish-white  color ;  has  considerable  lustre;  is  brit- 
tle, and  infusible  except  at  an  intense  heaL  It  has  the  high 
q>ecific  gravity  of  175.  With  oxygen  it  forms  two  com- 
poands,  the  dark  brovm  oxide,  consisting  of  100  tungaten  and 
16  oxygen,  and  the  yelltne,  or  tungstic  add,  constituted  of  the 
aame  pn^rtion  of  metal  and  34  oxygen ;  or,  according  to  lbs 
ox^geo  scale,  the  former  consists  of  I  proporticm  of  metal  (13'5) 
nnited  with  3  proportions  of  oxygen,  and  the  latter  of  the  same 
proportion  of  metal  with  3  of  oxygen.  This  last  forms  a  native 
oonbiaation  with  lime,  and  also  with  iron  and  manganese. 
Ita  eqnivaleni  is  15*5 ;  its  symbd  Tn ;  that  of  the  metal  To. 

CoLDMBiuH,  or  Tantalum,  discovered  by  Hatchett  in  1801, 
is  a  very  rare  metal,  existing  chiefly  in  taiUalite  and  j/ttrihttai- 
ttUite.  When  extracted  by  chemical  processes,  it  has  the  form 
of  a  grey  povrder,  which,  by  pressure,  acquires  a  metallic  lus- 
tre, and  then  exhibits  an  iron-grey  color-  This  metal  takes 
fire  when  heated  in  contact  with  air,  and  bums  into  cotumbie 
add,  which  is  constituted  of  182  metal  and  34  oxygen.  There 
is  also  an  tmde,  composed  of  the  same  proportion  of  colombium 
united  with  16  oxygen.  The  equivalent  of  the  metal,  by  the 
iKtygen  scale,  is  therefore  33-75.  The  symbol  for  the  metal  is 
CI. ;  for  the  acid,  CI. 

Antihont  has  been  known  ever  since  the  fifteenth  century, 
when  it  was  discovered  by  Basil  Valentine.    It  is  principally 
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obtained  from  the  nUire  sulphuret  called  eriide  onfiMmjr,  It 
is  brittle,  of  a  white  color,  with  a  shade  of  bluish  grej.  Its 
qiecific  gravity  is  6*7 ;  it  is  fusible  at  810  F.,  and,  on  cooling, 
sometimea  forma  crfstala.  If  heated  out  of  contact  with  atmos- 
pheric air,  it  is  not  ToUtile ;  but  when  air  is  present,  it  iufiamea 
at  a  white  heat,  aod  forms  an  oxide,  which  condenses  in  white 
needles,  formerlj  called  fimoen  of  antimtmj/.  It  forms  three 
oxides.  The  first,  protoxide,  consists  of  64  metal  -[- 12  oxy- 
gen. The  other  two,  from  combiniog  with  certain  bases, 
have  been  called  antimonious  and  aalimonic  acids,  consisting 
respectively  of  64  metal  ~|-  16  oxygen,  and  64~{-20.  By  the 
oxygen  scale  the  equivalent  of  the  metal  is  % ;  that  of  the 
oxide  combinations,  in  the  order  above  named,  as  follows :  I 
atom  metal  -^  1^  at<Hn  oxygen  =  95 ;  1  atom  metal  -{-  2  atoms 
oxygen  =  10 ;  1  atom  inetd  •{-  25  atoms  oxygen  =  105.    The 

Smbol  of  antimony  is  St  (Stibium) ;  that  of  the  protoxide,  St ; 
at  of  the  deutoxide,  St. 

Uranium.  Klaproth  in  1789  first  pointed  out  this  metal  in 
a  mineral  found  in  Saxony,  called  pitchblende,  from  which  it 
may  be  extracted  by  chemical  processes.  Its  metallic  prtqier- 
ties  are  faintly  marked,  but  it  has  some  lustre.  It  is  not 
changed  by  air  at  common  temperatures;  but,  when  heated  in 
an  open  vessel,  it  absorbs  oxygen,  and  is  converted  into  pro- 
toxide. The  equivalent  number  of  the  metal,  arrived  at  by 
indirect  processes,  is  not  made  the  same  by  different  chemists. 
The  result  obtained  br  Dr.  Thomson  is  208,  or  26,  if  oxygen 
be  unity,  —  which,  with  one  atom  oxygen,  forms  the  protoxide, 
equivalent  27,  and  with  2  atoms  oxygen,  the  peroxide,  equiva- 
lent 28.  Symbols :  for  the  metal,  Ur ;  for  the  protoxide,  Ut  ; 
for  the  peroxide,  Ur. 

Cerium  was  discovered  in  1803,  by  Hisinger  and  Berzelius, 
in  a  rare  mineral  called  ceriie,  and  subsequently  by  Dr.  Thom- 
son, in  a  mineral  called  allaniU,  in  honor  of  the  late  Mr.  Allan, 
who  first  showed  it  to  be  a  distinct  species.  In  a  metallic 
state,  the  properties  of  cerium  are  very  imperfectly  known. 
Its  equivalent  number  has  been  stated  at  48,  and  it  forms  two 
oxides  —  the  protoxide,  of  a  white  color;  the  peroxide,  of  a 
fawn  red.  By  the  oxygen  scale  the  equivalent  of  the  metal  is 
6 ;  that  of  the  peroxide  7 ;  that  of  the  protoxide  6-5.  Tho 
oxides  enter  into  the  composition  of  several  mineral  species.* 
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Syrabola:  fi>r  tbe  mettl,  Cr;  fbt  ibe  penaide,  Cr;  for  the 
protoxide,  Cr. 

Bismuth  ts  a  well-characteiized  metal,  and  can  be  obtained 
in  considerable  quantity.  It  is  brittle  wben  cold.  Ita  color 
ia  reddish  vhite,  and  it  has  considerable  lustre ;  its  density 
about  10.  It  fuses  at  476°  F.,  and,  when  slowly  cooled,  cTy»- 
tallizes  in  octahedrons.  In  close  ressels  it  sublimes,  but  not 
under  a  red  heat.  In  open  vessels  it  burns  at  that  tempera- 
ture into  a  white  Tolalile  oxide,  in  which  72  of  metal  are  united 
with  B  of  oxygen.  By  circuitous  processes,  3  equivalents  of 
bi«nuth  (=:  144}  may  be  brought  to  unite  with  3  equivalents 
of  oxygen.  The  sulpburet  is  a  compound  of  1  equivalent  of 
each  of  its  elements,  and  is  found  native.  Tbe  equivalent  of 
bismuth,  by  the  oxygen  scale,  is  9 ;  symbol,  Ba. 

Titanium  was  first  found  by  Mr.  Gregor  of  Cornwall,  in 
1791,  in  a  mineral  called  tiunaeeanite,  and  has  since  been 
detected  in  several  other  minerals.  In  1822  Dr.  Wollaston 
remarked  it  forming  very  small  but  perfect  cubes  in  an  iron 
slag,  and  it  appears  not  to  be  uncommon  in  the  refuse  of  iron 
furnaces.  These  small  cubes  have  a  specific  gravity  of  5'3 ; 
they  are  exceedingly  hard  and  infusible,  and  of  a  copper-red 
color.  They  resist  the  action  of  solvents  applied  in  the  usual 
way,  but,  by  particular  management,  the  metal  may  be  oxidized. 
The  equivalent  of  the  metal  is  24.  It  appears  to  be  suscepti- 
Ue  of  uniting  with  1  equivalent  of  oxygen,  and  also  with  2, 
the  latter  constituting  tilanie  acid,  the  equivalent  of  which,  by 
the  oxygen  scale,  (tbe  metal  being  3)  is  6,  Its  symbol  is  Tt; 
that  of  ifae  metal,  Tl 

Tklluriuii  was  discovered  by  Klaproth,  abont  the  year 
1798,  in  an  ore  of  gold.  Wben  extracted  by  artificial  meth- 
ods, and  metallized,  it  is  of  a  tin-white  color,  verging  to  lead- 
grey  ;  has  considerable  lustre,  and  a  foliated  or  scaly  fracture. 
It  is  very  brittle;  fusible  below  ignition ;  and,  excepting  osmium 
and  mercury,  is  the  most  volatile  of  all  metals.  Its  specific 
gravity  does  not  exceed  6']85.  It  is  susceptible  of  two  degrees 
of  oxidation,  both  of  which  exhibit  acid  properties.  The  one, 
consisting  of  1~  equivalent  of  tellurium  and  1  of  oxygen, 
(32  -^8}  and  the  other,  or  peroxide,  of  1  equivalent  metal  and 
i^  of  oxygen,  (32  -|-  12.)  They  are  uanally  called  tetturma 
and  felbtric  addi.  The  symbol  for  the  metal  is  Tl.  The 
equivalent,  by  the  oxygen  scale,  4.    The  acids  do  not  occur 
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native.    The  tttfyiurtti  of  tellurium  are  analogous  compoondB 
in  the  prt^rtioiu  in  which  the  metal  and  sulphur  aie  united. 

CopPKR  has  be«D  known  from  the  inost  ancient  times,  and, 
next  to  iton,  oonstitutea  oue  of  the  most  Tsluable  and  abundant 
mineral  treasures.  In  its  metallic  state  it  la  of  a  fine  red  color. 
It  ia  capable  of  considerable  lustre;  is  both  malleable  and  duc- 
tile, and  has  a  q>ecific  graTit;,  varying  with  its  purity  and  the 
processea  it  has  uodergone,  from  8-434  to  9'0.  At  37°  of 
WedgBWOod's  pyrometer  it  melts,  and  emits  fumes.  It  has  a 
great  affinity  for  oxygen,  and  may  be  cmverted  into  black  or 
protoxide  by  long  exposure  to  a  sufficient  heat  with  contact  of 
air.  This  compound  consists  of  32,  or  1  equiTalent  of  metal 
with  8,  or  1  equivalent  of  oxygen,  and  constitutes  the  bases  of 
the  salts  of  copper.  There  is  also  a  native  orange^red  oxide  of 
copper,  in  form  of  octahedral  crystals,  in  Cornwall  and  else- 
where, and  also  obtainable  artificially,  which  is  regarded  as  a 
suboxide.  This  is  perraauent  at  ordinary  temperatures,  but  at 
a  red  heat  it  is  converted  into  the  black  oxide.  There  are 
also  chlorides  and  stilphttrels  of  copper,  analogous  in  atomic 
pri^>OTtions  to  the  oxides.  Copper  glance  (the  equivalent  of 
cc^pei  being  taken  at  32)  is  a  diiulpkuret,  consisting  of  two 
Btoms  of  base  and  one  atom  of  sulphur.  The  true  sulpbaret, 
consisting  of  me  equivalent  of  each  element,  is  one  of  the 
ingredients  of  copper  pyrites,  in  which  it  exists  along  with 
protosulphuret  of  iron.  The  equivalent  of  copper,  by  the  ozj- 
gen  scale,  is4i  that  of  its  black  oxide,  composed  of  me  equiv- 
alent of  copper  and  one  of  oxygen,  is  6 ;  and  that  of  the  red 
oxide,  consisliog  of  two  equivalents  of  copper  with  one  of 
oxygen,  is  9.  Symbol  for  copper,  Cp;  red  oxide,  Cp;  black 
oxide,  Cp. 

Lead.  This  well-known  metal  is  of  ■  blnish-grej  color,  of 
specific  gravity  I1'381,  very  malleable,  and  ductUe  in  a  small 
degree.  It  roelts  at  613°  F  ,  and,  when  slowly  cooled,  shoots 
into  octahedral  crystals,  and  sometimes  into  perfect  cubes.  It 
is  readily  oxidized  when  exposed  at  high  temperatures  to  the 
ur.  Its  protoxide,  which  is  yellow,  and  known  under  the 
name  of  Masiieot,  is  constituted  of  104  lead  and  8  oxygen. 
The  peroxide  is  of  a  puce  color,  and  is  constituted  of  the  sam^ 
proportion  of  metal  with  16  oxygen.  The.  beautiful  red  coo>- 
pound,  called  MMi'im,  or  red  lead,  is  not  a  true  atomic  com- 
pound; but  is  variable  as  to  the  proporUons  of  protoxide  and 
peroxide  which  constitute  it.  The  iulphuret,  which  is  the 
moat  abnndaat  source  of  the  lead  of  commerce,  consists  of  one 
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eqaivalent  oflead  and  one  of  sulphur.  Tbe  equivalent  of  lead 
hj  the  oxygen  scale  is  13,  which  combines  with  1  proportion 
of  oxygen  to  form  the  protoxide,  (eq.  14)  and  with  2  of  oxygen 
to  form  the  peroxide  (eq.  15).  The  symbol  of  the  metal  is  PI 
(plumbum);  of  the  protoxide,  Pt ;  and  of  the  peroxide,  PI. 


Hekccky  or  QuicKsu-TEK,  as  is  well  known,  is  fluid  at 
common  temperatures.  Its  specific  grarit;  at  47°  F.  is  13'546. 
At  39°  or  ^°  below  0  F.  it  becomes  a  solid,  which  may  be 
flattened  by  tbe  hammer  or  cut  with  a  knife,  and  has  the  spfr- 
cific  gravity  15*612.  At  a  temperature  variously  stated  between 
656°  and  680°  F.  it  boils,  and  is  convertible  into  a  vapor,  the 
necific  gravity  of  which  exceeds,  by  very  nearly  seven  times, 
that  of  atmoopheric  air.  Mercury  has  two  distinct  oxides ;  the 
freloriiU,  of  a  black  color,  ccmsisting  of  200  (1  equivalent)  of 
mercury  and  8  oxygen ;  the  second,  or  peroxide,  of  a  fine  red 
color,  is  obtained  by  long-continued  calcination,  and  consists 
oT  200  mercury  and  16  oxygen.  Dr.  Thomson  makes  the 
equivalent  of  mercury  one  half  leas,  w  125  (100  of  the  oxy- 
gen scale) ;  so  that  the  equivalent  of  the  oxide  is  135  for  tbe 
protoxide,  and  14-5  for  the  peroxide.  Mercury  also  forms  two 
definite  cwnpounds  with  sulphur,  one  of  which,  cinnabar,  which 
is  of  a  beaatifiil  red  color  when  powdered,  and  is  then  called 
vtrmiHm,  occurs  native.  It  is  a  aimple  sulphntet,  or  a  coin- 
bination  of  1  atom  sulphur  and  1  atom  mercury.  Tbe  ^mbol 
ibr  mercury  is  H  (Hydrargyrum). 

SiLTKS  has  a  beautifully  white  color,  and  is  inferior  in  lustre 
only  to  pcdished  steel.  Its  specific  gravity,  afler  being  ham- 
mered, is  10*51.  In  malleability  and  ductUiiy  it  is  superior  to 
all  tbe  metali  except  gold.  At  22°  of  Wedgewood's  pyrome- 
ter it  fusee,  and  by  slow  cooling  forms  crystals.  It  does  not, 
like  moat  other  metals,  enter  in  several  proportions  into  union 
with  oxygen,  chlorine,  or  sulphur,  but  forms  only  one  com- 
pound  with  each  of  those  elements.  In  the  proportion  of  110 
by  weight  to  8  oxygen,  it  constitutes  the  oxide  of  silver;  with 
36  chlorine,  the  ciSorida:  and  with  16  sulphur,  the  sulphuret. 
Tbe  chloride  and  sulphuret  are  native  productions,  and  are 
known  familiarly  as  horn  nbter,  and  iilver  glance.  Silver  is 
represented  in  the  formuls  by  tbe  symbol  Ag  (Argentum). 
The  equivalent  of  the  metal  is  1375 ;  of  horn  silver,  16-25 ;  of 
tbe  sulphuret,  15-75,  by  the  oxygen  scale.  The  atomic  weight 
of  rilver  has  been  put  down  at  106  by  Berzelius  and  others,  but 
tbe  experiments  of  Dr.  TbcHnson  led  him  to  fix  it  at  110,  or 
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13'76  of  the  oxygen  wile :  b  reeolt  now  eoofinned  by  tbe 
experiments  of  other  cbembt»,  who  have  recently  been  inveati- 
gating  the  atomic  weight  of  this  and  sererat  other  metals.* 

Gold  is  the  only  metal  which  has  a  yellow  color.  Its  spe- 
cific gravity  varies  with  the  processes  which  it  has  undergone, 
but  may  be  stated,  oa  an  average,  at  19'3-  It  surpasses  all 
metals  in  malleability  and  ductility.  At  a  heat  of  about  32* 
Wedgewood  it  fuses,  and,  on  cooling  slowly,  shoots  into  quad- 
rilateral pyramids.  It  is  not  volatile  at  any  known  tempera- 
ture. One  of  its  most  valuable  properties  is,  that  it  may  be 
exposed  to  the  air  for  ages  without  change.  It  may,  however, 
be  oxidized  by  chemical  processes,  and  unites  in  the  proportion 
of  200  gold  to  8  oxygen,  forming  pretmide ;  and  of  the  same 
proportion  of  gold  to  24  oxygen,  constituting  the  ^oxtde  o/* 
gold.  The  intermediate  compoand,  or  deutotide,  is  su|^>osed 
to  be  the  purple  substance  which  b  formed  when  gold  is  bnmt 
by  intense  heat  or  galvanic  electricity.  Only  one  svlphMret  is 
known,  constituted  of  300  gold  and  48  (3  equivalents)  of  sul- 
phur. Dr.  Thomson  makes  the  equivalent  of  gold,  by  tbe 
oxygen  scale,  13'5,  or  100  by  the  hydrogen  scale.  [Inm^aiHc 
Ckemiatry,  vol.  i.,  p,  643.)     The  symbol  is  Au  (Auram). 

Platinum.  This  metal  was  known  to  Wood,  MHy>mMter, 
as  early  as  1741,  dthoogh  its  propwtiea  had  not  been  investi- 
gated at  a  much  later  period.  If  it  were  taott  plentifhl  and 
cheap,  it  would  be  applicable,  on  account  of  its  infusibility  and 
pnmerty  of  resisting  most  cbemicsl  agents,  to  a  variet*  of  vat 
naUe  purposes ;  it  is  inferior  in  beauty  and  lustre  to  silver,  but 
exceeds  that  metal  and  all  others  in  specific  gravity,  which  ia 
between  21  and  22.  Among  the  metals  it  is  one  of  the  slowest 
conductors  of  heat,  and  is  less  expansible  than  most  of  them 
by  that  agent  It  is  both  highly  malleable  and  ductile.  It  ia 
not  oxidizable,  even  by  the  long-continued  action  of  heat  and 
air,  but  may  be  brought  to  combine  with  oxygen  by  circuitous 
processes,  which  afford  two  well -characterized  oxides.  The 
protoxidt  consists  of  96  (1  equivalent)  of  platinum  and  8  ox^ 
gen;  the  jicrozule,  of  the  same  weight  of  metal  and  I6oxygen; 
and  there  appears  also  to  be  an  intermediate  oxide,  consisting 
of  2  equivalents  of  platinum  and  3  equivalents  of  oxygen. 
There  are  also  chlorides  and  sulphtireta  of  platinum  corre^ 
ponding  with  tbe  above  as  to  equivalent  proportions  of  their 
elements.    By  the  oxygen  scale,  12  is  the  equivalent  of  tb* 
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Bietal,  14  of  the  peroxide,  and  13  of  the  protoxide.    The  sym- 
bol for  plKtiaum  is  Pit 

PALLADinv  waa  diBCorered  by  Dr.  Wollaslon  in  1803,  form- 
ing distinct  small  fragments  in  the  native  ore  of  platinum.  He 
extracted  it  aiso  bj  complex  chemical  processes,  which  he  has 
described  in  the  PhUosoplucal  Transactions  tor  1804.  In  color 
it  resembles  platinum,  but  is  of  a  duller  white.  It  ia  malleable 
and  ductile;  its  specific  gravit;  varies  from  10-972  to  11-483. 
It  is  not  fusible  or  oxidizable  at  a  degree  of  heat  aufficieut  to 
melt  gold,  but  at  a  stronger  heat  melts,  and,  on  cooling,  affords 
a  mass,  of  specific  grafity  11871.  By  indirect  methods  it 
combines  with  oxygen.  Its  protoxide  ia  black,  and  coDsists  of 
54  (1  equivalent)  of  palladium,  and  8  (1  equivalent)  of  oxy- 
gen ;  its  ptmiae,  also  black,  is  constituted  of  I  equivalent  of 
metal  and  3  equivalents  of  oxygen;  it  combines  with  chlorine, 
and  forms  two  chlorides.  The  equivalent  of  palladium,  by  the 
oxygen  soale,  is  6*75 ;  its  symbol  is  Pal. 

Rhodiuh  is  also  a  discovery  of  Dr.  Wollaston,  made  in 
1804,  and  from  the  same  source,  as  palladium.  It  has  a  white 
color,  a  metallic  lustre,  ia  brittle,  extremely  hard,  and  haa  a 
q>ecific  gravity  of  about  11.  It  attracts  oxygen  from  the  air 
when  heated  to  redness,  but  it  has  the  remarkable  property  of 
being  insoluble  in  all  acids,  unless  alloyed  with  other  metals. 
Like  palladium,  it  combines  with  two  proportions  of  oxygen. 
The  protoxide,  which  is  black,  and  eaters  into  the  salts  of 
rhodium,  is  constituted  of  64  (1  equivalent)  of  raetal,  and  8 
(1  equivalent)  of  oxygen;  the  peroxide,  of  2  equivaleuts  of 
metal  and  3  equivalents  of  oxygen.  By  some  chemists  the 
equivalent  of  this  metal  is  ^iven  as  o2'2,  and  Prof  Brande,  in 
the  table  of  equivalents  given  in  his  valuable  Dictionary  of 
SeitMce,  records  it  as  45.  But  the  experiments  both  of  Berze- 
liua  and  Dr.  Thomson  seem  to  fix  it  at  54,  w  6-75  of  the  oxy- 
gen acale.    Its  symbol  is  R. 

OsHiuif  ia  another  in^edient  of  the  ore  of  platinum,  in 
which  it  was  discovered  lu  1803  by  Mr.  Smitbson  Tennant. 
It  can  only  be  extracted  by  complicated  methods,  which  pre- 
sent it  in  the  form  of  a  black  powder,  susceptible  of  metallic 
Instre  by  friction;  of  the  ^ecific  gravity  of  about  7.  It  takes 
fire  in  the  open  air,  and  its  oxide,  which  is  volatile,  has  an  acrid 
and  suffocating  odor.  From  the  experiments  of  Berzelius, 
it  seems  to  be  capable  of  entering  into  combination  with  sev- 
eral proporticma  of  oxygen.    Its  equivalent  number  is  about 
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100  of  the  hjixogea  scale,  or  IS'50  of  the  oxygen.    Its  sym- 
bol UOs. 

Ibidiuh  ia  another  elementary  metal  (the  fifth)  which  enters 
into  the  crude  ore  of  plstinum.  It  iierolred  in  the  process  by 
which  osmium  is  separated  from  the  same  ore,  and  vas  dis- 
covered at  about  the  same  time  in  1803,  by  Descotils  in 
France,  and  Tennant  in  England.  Its  distinguishing  property 
is  the  variety  of  colors  which  it  exhibits  (from  irii,  the  rain- 
bow). It  is  a  very  brittle  metal,  susceptible,  when  carefully 
burnished,  of  considerable  polish.  It  ia  very  difficult  of  fusion ; 
bnt  when  fused  in  Mr.  Children's  experiments,  with  the  aid  of 
a  powerful  galvanic  battery,  it  had  the  specific  gravity  of  1868. 
It  is  oxidised  by  a  red  heal,  but  only  when  finely  divided;  and 
it  is  not  easily  acted  upon  by  acida.  From  the  researches  of 
Berzelius,  the  equivalent  of  iridium  is  98,  or  12-35  of  the  oxy- 
gen scaler  and  it  appears  to  have  3  degrees  of  oxidation.  The 
rapid  transition  of  these  oxides  into  each  other  occasions  the 
variable  tints  of  iridium.     Its  symbol  is  Ir. 
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SYSTEMATIC   ARRANGEMENT 


DESCRIPTION    OF    SPECIES. 


In  the  absence  of  that  orgtnization  which  so  ■dmirablj  aentB 
u  ■  guide  to  the  generic  differeoces  in  aninnilsand  plants,  we 
tniul  seek  for  aome  olber  htaia  oa  wbicb  to  foand  an  arraoge- 
ment  of  minerals.  No  one  has  yet  been,  nor  does  it  seem  po#> 
siUe  that  one  should  be,  constructed,  that  is  altogether  «ativ 
fiictory ;  — one  in  which  there  is  not  much  that  is  arbitrary. 

The  characters  of  miDeTals  are  of  two  kinds,  Physical  and 
Cbemicai :  every  system  must  be  founded  on  one  or  other  of 
these,  or  npon  their  combination. 

Of  tlie  Physical  characters,  the  most  valuable,  because  the 
moat  certun,  when  it.eiists,  ia  Structure ;  and  since  by  it  atone 
we  may  o&eo  recognise  a  mineral,  it  is  highly  deserving  of  the 
earliest  attentioo  of  the  student.  There  ire,  however,  manj 
miim'als  in  which  no  regular  structure  is  visible.  If,  therefore, 
we  would  depend  on  the  physical  characters,  we  must  look  lor 
some  other  amongst  them  ;  but  there  is  none  so  iDvariable  as 
strncture.  Therefore,  any  arrangement  that  is  made  to  d^nd 
oa  the  physical  characters,  can  only  be  founded  on  a  compari- 
BOD  of  a  number  of  them  ;  but  many,  if  not  most,  of  these  ch^ 
racters,  are  aubject  to  some,  and  often  to  a  considerable  degree 
of  variation,  even  in  the  same  substaiice. 

The  physical  characters,  therefore,  are  not  of  that  precise, 
invariable,  and  nnirersal  tpplicatitm  which  alone  would  jastiff 
their  adc^tion  as  the  basis  of  an  urangeraent. 
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exriii  STITBItATia  askixobhuit  adoptrb 

One  of  the  chief  difficulties  aUendnt  on  the  pluk  of  nrrn^ 
ing  miaeralB  according  to  their  compoeition  is,  the  uncertainty 
which  ezisla  in  particular  substances,  as  to  what  their  aboolutelf 
uitntial  Mtutiluails  are.  It  ma;,  howerer,  be  understood, 
that  whatsoever  enters  into  the  compoailioa  of  a  mineral,  that 
does  not  aUer  the  external  form  and  internal  struetwt  of  tb&t 
BubstBDce  in  its  purer  state,  is  not  an  essentiHl  element,  but  an 
accidental  ingredient  Thus,  among  earthjr  minerali,  the 
various  coloring  matters  of  quartz,  and  in  the  rhombic  calca- 
reous spar  of  Fontainbleau,  the  sand  it  eDcloses,  which  is  said 
to  amount  to  one-fillh  of  the  whole  weight  of  the  mineral,  are 
only  accidental  ingredients.  Among  metalliferous  minerals, 
grey  copper  or  f^hlerz  may  be  cited  as  an  instance  of  remark- 
able diversity  of  composition,  without  any  alteration  of  external 
form;  for,  besides  copper,  iron,  and  sulphur,  it  sometimes 
includes  a  proportion  of  arsenic,  lead,  silver,  or  antimony. 
Many  other  instances  might  be  cited.* 

Another  difficulty  arises  from  the  still  progresatTe  elate  of 
chemistry.  Hence  new  analyses,  whenever  they  offer  new 
results,  tend  to  a  perplexity  of  choice,  which  can  only  be  termi- 
nated by  selecting  those  which  have  been  obtained  by  the 
labors  of  the  moei  eminent  analysts,  and  are  founded  on  the 
superior  resources  of  modern  analytic  chemistry. 

But  although  these  difficulties  are  attendant  upon  a  reliance 
on  the  chemical  characters  as  the  basis  of  an  arrangement, 
such  an  arrangement  appears  to  be-  equally  certain,  more 
instructive,  of  more  universal  application,  and  therefore  far 
more  intelligible  to  the  beginner,  than  one  founded  upon  phy- 
sical characters. 

Aasuming,  then,  a  chemical  baais  for  the  arrangement, 
another  point  is  still  open  for  determination,  namely,  where  to 
begin.  Hence  it  becomes  requisite  to  seek  a  sufficient  reason 
for  establishing  (instead  of  begintiing  arbitrarily  without  any 
apparent  motive)  some  precise  order  of  description,  founded 
upon  an  intelligible  principle,  and  such  a  one  as  should  begin 
with  the  most  simple,  and  terminate  with  the  most  compound 
Babstnnces.  And  viewing  the  intimate  connection  existing 
between  mineralogy  and  geology,  it  seemed  that  a  sufficient 
motive  might  be  found  in  this  connection  to  determine  a  pre- 
ference. 

The  localities  of  minerals  tend  to  show  that  there  does  exist 

*TIh  abare  nnintlu  nnw  nnqLi*  »in>  tiniliftnlion,  id  sonHiiaeiiea  of  Iks  mn  liiht 
AdaponllMiMcomliiaBilaaf,  Br  iiDmarphinn ;  >  luMicl  ddI  nndsnland  wh«n  tli«astli« 
wnU.  Thn,  it  fj  eopprr,  ilii  (iiitnianj  ud  ■naiill,  ■»  u  hhiUiI  u  tka  inm,  ni 
U*  OBlUd  H  iKiiiuirpluKii  DoaMiiiiaDU.    lAn.  Ed.) 
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iR  VBB  oBsoiirnoK  or  trscm.  cxix 

a  more  or  len  certain  criterion  for  determiaing  the  relativB 
Bgea  of  the  earths  and  the  metah. 

Some  of  the  earths  chiefly  conBtitote  those  rocks  which  are 
esteemad  to  be  of  the  oldest  formation,  while  others  do  not 
enter  into  the  composition  of  rocks,  being  found  onlj  in  the 
reins  which  irarerse  them ;  theae  tberefure  ma;  be  estimated 
as  of  later  origin  than  the  former. 

Of  the  alltalies  and  acids  u  mineral  constituents,  either  com- 
bined with  the  earths  or  with  each  other,  the  former  claim  the 
precedence,  as  entering  into  the  composition  ofihe  oldest  rocks. 

Two  or  three  of  the  metals  occur  ia  small  quantity  in  the 
masses  of  some  of  the  earlier  rocks  ;  but  in  general  the  metale 
are  found  in  reins ;  some  in  reins  traversing  the  older  rocks, 
and  rarely  or  never  in  those  of  a  more  recent  description ; 
others  moat  abundantly  or  ooty  in  those  of  newer  furmation. 

As  rocks  are  coaatituled  chiefly  of  earths,  and  metals  are 
principally  found  in  reins,  earthy  minerals  may  be  assumed  to 
be  of  earlier  origin  than  the  metalliferous;  hence  minerals 
appear  to  possess  a  claim  to  a  sometvhat  natural  order  of  suc- 
cession in  our  eabineli. 

Thus  siliceoaa  minerals  are  first  described,  because  it  is  esti- 
mated that  silica  forms  the  largest  proportion  of  the  oldest  and 
moat  abundant  primitive  rocks,  and  all  earthy  minerals  of  which 
silica  ia  the  largest  ingredient,  are  arranged  under  that  head; 
beginning,  chemically,  with  silica  in  its  purest  form,  and  pro- 
ceeding  to  such  as  consist  of  this  acid  combined  with  soma 
earth,  as  magnesia,  alumina,  or  lime,  —  forming  a  silicate  ol 
alumina,  magnesia,  or  lime,  —  and  afterwards  to  such  minerals 
as  are  chiefly  constituted  of  tbree  or  more  earths,  terminating 
with  the  most  compound  ;  regarding  the  iron,  manganese,  &c. 
iarolred  in  many  of  these  combinations,  sometimes  as  acciden- 
tally present,  and  at  others  as  essential,  or  combined  as  isomor* 
pfaous  constituents,  according  as  they  ate  represented  by  the 
formulas.  '  The  other  earthy  minerals,  are  proceeded  with  in 
like  manner;  arbitrarily  selecting  such  as  contain  the  rare 
earth  glucina,  and  placing  them  under  that  head,  except  that 
the  gadolinite,  which  also  contains  the  still  more  rare  earth  - 
yttria,  ia  placed  under  the  latter. 

Next  afler  those  minerals  which  consist  only  of  one  or  morp 
of  the  earths,  succeed  those  in  which  one  or  other  of  the  alka- 
lies is  found  ;  to  these,  such  of  the  acids  as  occur  in  the  con- 
crete state ;  then  those  minerals  which  are  primarily  constitaled 
of  one  or  more  earths  and  an  acid;  and  afler  these  those  con- 
sisting of  an  alkali  and  an  acid ;  and,  finally,  the  rery  few  ia 
which  an  earth,  an  alkali,  and  an  acid,  are  combined  together. 
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The  aatire  metsls  and  metal liferous  mwerata  sacceed,  a^ 
ranged  according  to  the  order  of  age  iDd  Ibrmalion,  nibordi- 
oatety  beginning  with  the  metal  in  ila  native  aute,  when  it  so 
ocoura;  then  i la  combination  with  other  metal*,  when  in  the 
Mate  of  a  natural  alloy ;  then  combmed  with  aulphiiT,  with 
oxygon,  and  ftnally,  aa  an  oxide  coaiibined  with  an  acid. 

The  combuatiblea  follow,  beginning  with  sulphur,  to  which 
ncceedi  carbon  in  its  purest  form,  and  aflerwarde  ita  several 
combiaaiiona  with  other  bodiea,  aa  the  base  of  the  greater  part 
of  all  the  aubatances  belonging  to  this  claaa. 

The  order  of  arrangement  is  therefore  as  follows : 

EARTHY  MINERALS. 

ALKAUNO-EARTHV  UINERAUI. 

ACID9. 

ACtDIFEROUS  EARTBY  MINERALS. 

ACIDIFEROUa  ALKALINE  MINERALS. 

ACIDIFEROUB  ALKALI  NO-EARTH  I  MINERALS. 

NATIVE  METALS  AND  METALLIFEROUS  MIMERAIJI. 

COMBL'STIBLES. 


ATOMIC   CONSTITUTION   OF   MINERALS. 

We  have  spoken  of  the  atomic  relations  of  those  snbslancea 
which  enter  into  the  composition  of  minerals,  in  a  previona 
part  of  this  Introduction.  We  nhall  now  introduce  the  Table 
of  Atomic  Weights,  &.C.,  and  offer  a  few  examples  to  exemplify 
to  the  student,  the  processes  by  which  we  arrire  at  the  atomic 
constitution  of  minerals  from  (he  results  of  analysis.  One 
method  of  ascertaining  this,  is  by  determining  jhe  relative 
quantities  of  oxygen  contained  in  the  Bubslnnces,  and,  by  con- 
sequence, the  relative  quantities  of  the  subBlances  themselTes, 
from  the  known  proportions  in  which  they  contain  it.  Tables 
have  been  drawn  up  by  Poggendorff,  which  render  this  a  very 
simple  process  ;  but  llie?e  are  not  generally  accessible  to  stu- 
dents." The  method  adopted  in  the  following  pages,  is  simply 
to  divide  the  qnanlities  of  the  substances  obtained,  by  tbeir 
atomic  weights,  as  given  in  (be  first  column  of  figures  in  the  sub- 
joined table.  We  will  take,  for  an  example,  Wiichtmeister'a 
analysis  of  green  garnet,  mentioned  at  page  SI. 

■  B(*Ai»l;iloalCli*iukti7,  bj  PnC  U.  Soh,  toLiL,  Fnieii  Tmuhluo. 
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Mtt  P«g<M<  tf  Im,  "     S-        »      l-OOJ   "**■■' 

M-es UoM,  "   3-5     "    ^ai  ,AAi  , 

»« PiMinUt  rfmutUHt,     "    4S      «      O-lol*"™"' 

In  cklculating  fr<Hn  the  quantitiea  of  oxygen,  we  obtain  the 
same  result,  as  nere  shown: 

40«>eiHai,  «nuln  sroiy^o,  91-06 9 


St«Um;  *'  "         9-79 i  o~,    , 

IM8PKiuuid*oraiuvuHF,    "  "  jjjnu..! 

It  bu  already  been  shown  in  the  table  of  isoinorphous  bodies, 
page  Iixxir,  that  peroxide  of  iron  is  isomorphous  with  alumina, 
and  protoxide  of  manganese  with  lime.  These  substances  an 
iheiefore  united  in  the  above  calculations.  The  atoms  of  silica 
are  very  nearly  twice  those  of  all  tbe  bases,  and  the  soms  of 
these  last  are  nearly  equal  to  each  other.  Tbe  mineral,  ther»- 
fi>fe,  consists  of  simile  silicates,  or  one  atom  silicate  of  alumi- 
na, one  atom  silicate  of  lime.  Formula  :  AlS+CalS.  Some- 
times tbe  atoms  of  silica,  or  other  acids,  amount  to  more  than 
tboae  of  the  bases,  in  which  cases  we  have  bisilieatts  and  fer- 
tiUcattt  ;  and  sometimes  they  are  less,  in  which  cases  we  have 
disilicatti,  Irisilieales,  Sfc.  Numerous  examples  of  these  will 
be  shown  in  the  body  of  tbe  work ;  hut  we  will  here  refer  to 
one  or  two.     Wiegmaun's  analysis  of  axinile,  page  47,  gives  of 
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Here  the  atoms  of  silica  and  boracic  acid,  are  2316,  while 
those  of  the  bases,  are  1683, showing  that  some  of  the  latter 
most  be  in  the  state  of  bisilicales.  If  B'44  atoms  of  silica  sre 
combined  with  the  alumina  to  form  a  simple  silicate,  there  will 
refflain  14'73  atoms  alumina,  to  be  divided  among  the  other 
bases.  These  amount  to  6-:}9  atoms;  but  the  horacic  acid  Is 
supposed  to  be  united  with  the  lime  and  magnesia,  and  thus 
we  have  only  773  aloras  remaining.  The  atoms  of  silica  are 
now  so  nearly  twice  those  of  these  bases,  thst  it  is  evident  the 
latter  exist  as  bisilicates.  We  have  then,  one  atom  simple 
silicate  of  alumina,  one  atom  bisilicate  of  lime,  iron  and  man- 
gaoese.     Formula:  AJS+(Cal,F,Mn)S3. 

Berlhier's  analysis  of  Adularia  (page  193),  divided  by  the 
atomic  weights,  gives  these  numbers : 
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exxil  BIRBIUTIC  ABJUHSSUJEXT,  BTC 

Here  the  atoiiu  of  silica  ve  almoHt  exactly  three  time*  m 
nuDieroue  u  thoae  of  the  biaes,  while  these  of  the  potub,  are 
to  those  of  the  alumiBa,  nearly  as  1  to  3.  Pure  felapar,  there- 
fore, cooaista  of  three  atoma  tersilicate  of  alumiaa,  oae  atom 
tersilicBte  of  potash.     Farmula  :  3A]S"+KS^. 

If  we  take  Andalusite  (page  1 18),  we  have  very  nearly  two 
Btomaof  alumina  to  one  atom  of  silica,  or  ■  cfiWicafe  of  alumina. 
And  if  we  lake  Arfwedson's  analysis  of  aippare  (page  100), 
we  have  1650  atoms  of  silica,  27'77  atoms  alumina  ;  or  silica 
1  atom,  alumina  1  '5  atoms.  This,  according  to  Dr.  Thomson, 
in  ti  mbtesquinUeate  of  slaminn.     Formulas:  AI'S.     AIMS. 

Amcmg  the  metals,  if  we  take  the  four  analyses  of  sulphoiet 
of  copper  (page  475),  the  mean  atoms  of  the  metal,  are  19-66, 
while  those  of  sulphur,  are  9'53.  The  proportions  here  being 
nearly  as  two  of  the  former  to  one  of  tbe  latter,  the  mineral  is 
t  ditulphitrct.     Formula:  Cp'Sl. 

R.  Phillips'  analysis  of  Varncite  (page  361 ),  divided  bj  the 
atomic  weights,  gives  1803  atoms  protoxide  of  manganese, 
13'4a  atoms  oxygen,  4*8  atoms  water ;  equivalent  to  8-90  atoms 
InDOxide  of  manganese,  9'06  atoms  sesquioxide,  4'8  atoms 
water.  Or,  the  mineral  consists  of  two  Moms  binoxide,  two 
stoms  sesquioxide, one  atom  water.     Formula:  SMoSMn+Aq. 

These  are  some  of  the  simplest  examples.  There  are  others 
which  are  rendered  more  difficult  in  apportioning  the  silica,  or 
other  acids,  among  the  bases,  when  the  latter  are  numerous, 
and  from  the  uncertainty  of  knowing  which  are  to  be  taken  as 
essential,  or  rejected  as  accidental.  This  renders  the  subject 
of  formulas  somewhat  arbitrary;  and  hence,  both  in  the  chemi- 
cal and  mineralogical,  we  Gnd  them  to  vary  considerably  as 
stated  by  different  chemials.  Yet  it  is  certain,  that  every  pure 
orystalliied  mineral,  is  a  chemical  compound  of  the  same  con- 
stituents, united  in  the  same  definite  proportions  ;  and  it  is  the 
province  of  analysis,  guided  and  corrected  by  the  laws  of 
atomic  combination,  to  determine  what  these  constituents  are, 
ud  how  they  are  united. 

It  wilt  he  observed,  that  if  the  weights  in  the  first  column  be 
multiplied  by  100,  ihey  will  nearly  agree  with  ihe  equivalents 
obtained  by  the  experimental  researches  of  Berzelius,  except- 
ing in  those  cases  where  be  doubles  or  changes  the  equivalents, 
to  avoid  the  expression  of  half  atoms,  as  shown  by  the  formula 
added  to  his  numbers.  It  is  evident  that  these  smalt  difTerencea 
can  offer  no  serious  objections  to  the  use  of  either  in  calculat- 
ing the  atomic  constitution  of  minerals  from  analysis  ;  but  the 
formulas  given  in  this  work,  have  generally  been  obtained  by 
employing  the  simple  numbers  in  the  first  column. 
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Weighlt,  or  Combinmg  Egtiivalmli. 


NlHES 

Symbols. 

Atowjc  Wiioht8.» 

SUMTUCBB. 

71«a<n.                     Btniluu. 

Go!d  (Aurura) 
SUrer  {Argentain) 
Arsenic 

Au 
Ag 
As 

12-6 
13;6 

1-75 

124301 
1351^1 
470-04 

Araenioaa  acid 

As 

6-S6 

1240-0eA.'O'orA. 

Anenic  acid 
AmnuHiia 

As 
Am 

7-25 
2125 

1440-08  Aa'O*  or  Aa 
21447 

Alumina 
Boron 

Al 
B 

2-20 

1 

642-33  Al'O' or  il 
136^ 

Boracic  acid 

Barytea 

Bismuth 

BromtDe 
Cadmiatn 
Carbon 

B 

Br  or  Ba 
BaorBi 

CaorCd 
C 

3 

9-5 
9 
10 

45 

7 

075 

436-20  BO>  or  B 
956-88 
866^ 
986-92 
46915 
686-77 
7644 

Carbonic  acid 
Chrominm 

C 

Ch  01  Ct 

2-75 

4 

276-44 
35182 

Oxide  of  ChTooiiiuii 

Ch 

5 

lOOSOSCr'O'orSr 

Chromic  acid 
Colurobium  (TanU.] 
Columbic  acid 
Lime  (Calx) 
Cerium 
Protoxide  of  Cerium 

Ch 

ClotT. 

CI 

CI 

Cr  or  Cs 

C, 

6-5 
22-75 
25-76 
35 
5-5 
65 

651-81 
230743 
2607-43 
356-02 
674-70 
674-70 

pCToxide  of     do. 

Cr 

7 

144949 Ce=0»  01  C. 
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Nahu 

Stmbolb. 

Atomic  Wwohts. 

n_™.               .«««. 

Substances. 

0,„~-m. 

Cobalt 

Oxide  of  Cobalt 

CborCo 
Cb 

3^ 
4-25 

368*9 
468^ 

rK  suboxide    > 
of  Copper          i 

Black  OT  protox-  ) 
ide  of  Copper    J 

Ciilorine 

Iron  (Ferrum) 

Protoxide  of  Iron 

CporCu 

Gp 
cp 

Chi  or  CI 
Fta-Fe 
E 

4 

» 

S 

45 

35 

4-5 

395  70 
89139 
495-70 
442-65 
339-21 
439-21 

Peroxide  of  Iron 

F 

5 

978-41  Fe'O" 

orlo 

Fluoric  acid 

^1 

3-3r5 

240-30 

Glucina 

Mercury  (Hydrar.) 

Iridium 

Pbiash  (Kali) 

Lithia 

G 

HorHg 
lorlr 
R 
L 

3-25 
13-5 
12-25 

6 

1-75 

962  52  G'O"  or  € 
1265  82 
1233-50 

689-92 

18033 

Mellitic  acid 

Hel 

Ml  or  Mo 

6-5 1 
6 

598-52 

Molybdic  acid 
Magnesia 
Manganese 
Protoxide  of  do. 

Ml 

Z 

Ma 

9 

2-5 
3-5 
4-5 

898-52 
258-36 
345-89 
445«9 

Sesquioxide  of  do. 

Mr 

5 

99177Mn'0" 

oriiia 

Binoxide  of  do. 

Ma 

5-5 

545-89 

Muriatic  acid 
Soda  (Natron) 
Nickel 
Oxide  of  Nickel 

M 

N 
NkorNi 

Nk 

4-625 
4 

3<!5 
4-25 

455  12 
390-90 
369-68 
4«»68 

Oxalic  acid 

6 

4-5 

452-87 

Nitric  acid 
PhoephorouB 

I'll 
Ph 

6-76 
2 

67704 
196-14 

Phosphoric  acid 
Lead  (Plumbum) 
Protoxide  of  do. 

Ph 

PI  or  Pb 

B 

45 
13 
14 

892-28  P'0«  or  E 
1294-50 
1394-50 

Peroxide  of  do. 

PI 

15 

1494-50 

Palladium 
Ptalinum 

P.lorPd 
Pit  01  Pi 

6-75 
12 

665-90 
1333-50    ' 
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S0«aTlNCE8. 

0.,^==. 

6-75 

<Jt1g«<t=IW. 

Rbodiuni 

R 

651 '3d 

Silic. 

8  or  Si 

2* 

577-31  SiO*  or  Si 

Sulphur 

Slots 

2 

201  17 

SI 

5 

501-16 

Selenium 

SelorSe 

5 

494-53 

Sdenic  acid 

Sel 

8 

794-58 

St  or  Sb 

8 

806-45 

Protoxide  of  do. 

St 

9-5 

1912-90  Sb^O'  or  Sb 

Deotoxideofdo. 

St 

lU 

2012-90  Sb^O*  or  Sb 

Tin  (Sunnum) 

SuorSa 

7-25 

7:J5-29 

OiideofTin 

Sta 

8-25 

835-29 

Strontian 

Sir 

6-5 

64729 

Tellurium 

TlorTe 

8 

801-76 

Tungslen  (Wolfm.) 

TuorW 

125 

118300 

Tungstic  acid 

tu 

155 

1483-00 

Titanium 

Tl  or  Ti 

325 

303-66 

Titanic  acid 

tt 

5-25 

503-66 

Thorina 

Th 

8-5 

844-90 

Vanadium 

Vn 

8-S 

85689 

Vanadic  acid 

Vn 

1156-89  VOa  or  V 

Uranium 

UrorU 

26 

2711-36 

Protoxide  or  do. 

Ur 

27 

2811-36 

Peroxide  of  do. 

Ur 

28 

5722-72  11^03  or  E" 

Water 

AqorH 

1-125 

112-48 

Zinc 

ZorZn 

4  25 

403-23 

Oxide  of  Zinc 

z      . 

5-25 

503-23 

Zirconia 

Zr 

3-75+ 

1140-40  Zr^O^orliErt 

Yttriv 

Y 

5-5§ 

502-51 
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bjS. 
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3  ZJUtTBT   HtMEKALS. 

Pure  silica,  which  thus  constitutes  all  but  a  miniite  portion 
of  rocli  crystal  and  aiuethj'it,  is  composed  of  ailicium  and  osy- 
gea  ia  the  proportion  of  4805  parts  of  the  former,  and  SliiS 
of  the  latter.  By  some  it  is  regarded  aa  a  protoxide,  and  bj 
others  as  consisting  of  1  atom  siliciom  and  3  atoms  oxygen. 
(See  the  table  of  atomic  weights.) 

Of  quartz  there  are  many  varieties,  most  of  which  the  older 
mineralogists  described  u  distinct  species.  Some  of  these 
difler  considerably  in  their  external  characters :  others  nearly 
agree:  they  are  all  sufficiently  hard  to  scratch  glaas,  and, 
when  compact  enough,  they  give  fire  with  steel;  they  do  not 
yield  to  the  Itnife,  and  aliwe  are  infusible  B  B,  by  exposure  to 
which  the  colored  varieties  generally  lose  their  color;  with 
carbonate  of  soda  they  fuse  with  eOervescence  into  a  transpi^ 
rent  glass. 

Quartz  occurs  massive  and  crystallized;  also  etalactitic, 
pseud omorphous,  spongiform,  granular,  compact,  &,c.  Its 
crystals  possess  double  refraction  with  on-;  positive  axis,  and 
have  the  properly  of  polarizing  the  rays  of  light  into  a  system 
of  single  rings,  first  observed  by  M.  Arago. 

GrvstallizedQujIKTz.  Berg-crystal,  Gemeiner  Quarz,  W. 
Cluarz  Haylin,*  H.  There  is  no  specific  difference  between 
common  quartz  and  rock  crystal.  The  latter  term  was  formerly 
confined  to  the  large  transparent  crystals  of  Madagascar,  the 
Alps,  &c. ;  but  the  small  and  even  minute  transparent  crystals 
occurring  in  almost  all  metalliferous  veins  do  not  differ  from 
rock  crystal,  either  in  chemical  or  external  characters. 

The  common  form  of  crystallized  quartz  in  a  six-sided  prism 
terminated  by  six-sided  pyramids  (fig.  G);  the  two  pyramids 
joined  base  to  base  (fig.  3)  without  an  intervening  prism  are 
less  frequent  The  crystals  may  be  cleaved,  presenting  bril- 
liant surfaces,  parallel  to  all  the  planes  of  the  six-sided  pyramid 
(fig.  3),  which  might  therefore  he  considered  as  the  primary 
form  of  quartz,  but  the  obtuse  rhomboid  has  been  adopted  as 
more  simple :  (he  connection  between  this  rhomboid  and  the 
six-sided  pyramids  will  be  perceived  by  consulting  figs.  I,S, 
and  3.  The  angles  of  the  primary  rhomboid  are  94°  15'  and 
85°  45',  according  to  coinciding  measurements  by  the  reflect- 
ing goniometer,  taken  both  on  cleavages  and  natural  planea. 
The  cross  fracture  is  often  perfectly  conchoidal.     From  two 

Iba  inrttir  e1i«inE«i1  ■mocAment  adonUd  In  Uili  wtrlr,  htd  tueli  eonUnBilont  tem 
placed  uiidai  ■  dklinnt  hsij  |  but  u  Itaii  muM  seculan  i  nillril  chsive  In  iba  ulhor^ 
pin,  and  alin«i  aallrel^  (balUh  l)is  piaiani  elu>,  I  biia  eoiKlorlprl,  iriili  tbli  aipbon 

•  The  manlat  o(  Iba  Uni  OvuB  la  dm  kMim  j  BjiUa,  tnia  ila  •ilneu  t^iHI. 
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pieces  robbed  together  in  the  dark,  a  phosphor escent  light  is 
produced,  and  a  faint  empjrreumatic  odor  ia  at  the  eame  time 
emitted. 


Fig.  1,  the  primary  rhomboid.  Fig.  2,  the  lateral  angles 
replaced  by  triangular  ptanea,  which  are  complete  in  fig.  3, 
having  converted  the  rhomboid  into  a  dodecahedron  with  tri- 
angular planes.  Fig,  4  shows  the  small  triangular  planes  con- 
nected  with  Tour-sided  planed,  which  are  parallel  with  the  axis 
of  the  crystal.  Fig.  5,  the  four-sided  plane  complete.  Fig. 
6,  the  four-sided  plane  elongated,  being  the  common  crystal  of 
quartz.  Fig.  7  shows  a  rhombic  plane  on  each  of  the  lateral 
angles  of  the  dodecahedron ;  this  very  rare  form  has  been 
observed  among  the  Bornholm  diamonds.  Fig.  8  exhibits  an 
irregular  four-sided  plane  on  the  upper  lefl  corner  of  each  plane 
of  the  prism  of  a  common  crystal ;  if  the  crystal  were  drawn 
complete,  the  same  plane  would  be  shown  on  the  lower  right 
comer.  Fig.  9.  presents  the  same  plane  on  the  upper  right 
corner,  which  frequently  occurs:  these  planes  are  mostly  seen 
in  combination  with  the  rhombic  planes  of  lig.  7.  Fig.  10 
showa  the  replacement  of  the  edges  between  the  lateral  and 
terminal  planes,  by  four  planes:  these  mostly  occur  in  combi- 
nations of  figs.  8  and  9.  Fig.  11  presents  one  of  the  four 
planes  increased,  tending  to  a  very  acute  six-sided  pyramid 
capped  by  the  common  pyramid.  Fig.  13  shows  tbe  replace 
nient  of  the  apex  of  the  common  pyramid  by  six  planes,  forming 
a  rery  obtuse  pyramid. 
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The  planes  b  b  tend  to  an  obtuse  rhomboid,  or,  in  connection 
with  e,  to  an  obtuse  six-aided  prism. 

The  planes  ^  1  to  4  to  acute  rhomboids,  or,  in  connection 
with  ^  2  to  5,  to  six-aided  pyramids  more  acute  than  the  com- 
mon one. 

The  planes  A  1  to  5  and  t  1  to  6  occasionally,  though  rardy, 
occur  on  the  same  crystal. 

The  planes  n  and  c  are  always  coDTex :  dff  are  always  minute 
and  rough. 

The  planes  oo  sometimes  replace  only  the  alternate  edges 
of  the  prism. 

The  fineRt  specimens  of  cryttalllzed  quird,  or  rock  crystal.  oef.ar  in 
fliToy,  Daupfaiofe,  and  einwhere  atnonf;  )lie  Alps,  rormini  driisy  caTlliea 
in  mica  slale ;  ngacitic  crystals  have  been  brought  from  Midigaiciir  and 
the  Bnuila ;  while  Ibe  smaller,  bul  oRea  most  transparenl  and  perfect,  are 
of  trequent  occurrence  In  meUHlfenjua  veins.  BeaiitiruUy  limpM  crystaia 
occur  imbedded  in  primUive  marble  at  Carrara,  and  very  brilliant  speci- 
mens at  Cape  Diamond,  near  Quebec.  The  species  quartz  does  not  by 
any  means  abound  in  varirtiet  of  crystatliae  form,  and  yet,  owini  to  the 
disproportionate  size  of  the  faces,  its  cryglals  offer  con<iderahle  diversity  of 
appearance.  Rock  crystals  someliiQes  present  beautiful  iridescence!,  both 
superficially  and  inlernslly;  when  external,  it  is  supposed  to  arise  from 
the  deposit  of  some  metallic  oxide,  probably  of  iron;  when  tnteroal,  it  is 
the  refraction  of  light  in  consequence  of  Gssures  In  the  crystal ;  and  it  will 
often  be  fouad  that  these  (issurei  >re  straifrhl,  and  parallel  with  one  or 
other  of  the  planes  of  the  pyramid.  This  appearance  may  be  produced  by 
plunging  a  heated  crystal  into  cold  water;  the  laminie  then  partially  sep- 
arate parallel  to  the  natural  joints.  Another  interestiog  peculiarity  of 
quartz  ia  it*  frequent  occurrence  in  pieudomiyrphout  crystals;  at  Schiiee- 
burg;,  in  Saxony,  it  essumea  the  forms  of  various  calc-apars ;  at  Beeralaloae, 
in  DevoDshire.  those  of  certain  Huora ;  at  Montmartre,  near  Paris,  that  of 
lenticular  gypsum,  &.c.     (See  table,  p.  Ixixil.  of  the  Introduelian.) 

In  Cwowsll  rock  crystals  are  abundant ;  but  the  clearest  as  well  as  Ibe 
larf^est  Bpecimena  have  hitherto  been  obtained  from  the  slite  quarries  of 
Oelahole  and  the  vicinity  of  Tintagel.  They  were  esteemed  and  used  for 
penosal  ornaments  in  the  time  of  Queen  Elitabeth;  and  Carew,  iu  his 
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Svrvty  ^  CotnatH  (16M),  tboi  nodeM  tbem :  "  In  hUckoeMe  md  in 
hudDsne  tbcy  cixne  behind  Ihs  true  oaei;  fat  I  I»t«  kDowne  nine  oT 
diem  Ml  oa  *o  gaod  »  Mle,  ■■  it  firat  ligbt  they  miEht  appow  u  oot  unshit- 
hiU  Upidarle."    (De  It  Beche,  Rt^ort  <«  Cirmuat/,  Daon,  &c.,  p.  4ST.) 

In  (he  United  Stnte*  Uie  localitici  of  llila  spaciet  are  Dumerouii,  but  New 
Torlc  bu  furniihed  the  Dn«t  beautiful  and  inler«allng  crystilline  Tormi, 
pulicuUrly  Herkimer  CoanK.  Theae  have  been  described  wttb  ^reit 
particulKrily,  and  nameroui  fiKurei  of  them  ciTsn,  in  the  eJaborete  report 
of  Profeaenr  Beck  on  the  Mineralogy  of  New  York,  recently  published,  to 
which  tlie  reader  ia  referred.  Tliey  occur  in  Ibe  civltlea  of  etldrenxu 
•tnditone,  and  not  unfrequenlly  contain  cavltiea  ihenuelTee,  wbicb  are 
occu|ned  by  small  concretkiiu  of  anthracite,  and  alao  by  a  bituminoui  fluid 
and  drops  of  limpid  water.  These  we  aometlmea  contained  in  the  aame 
earity,  and  their  presence  la  rendered  the  more  obviona  by  amall  bubble* 
of  air,  which  move  to  and  fro,  la  in  a  apirit  teTel.  by  alternately  chlnging 
the  podlion  of  tbe  crystal. 

Cryvtali  of  quartz  &r«  occiiloDally  found  tnelotmjf  tbreign  rryctalllied 
(ubstancet — as  schorl,  aabeatua,  aclynolite,  cryatallized  tltanile,  and  spec- 
ular oiide  of  iron.  The  moat  leniarkahle  apecimen  containing  titanium 
wliicb  hu  hitherto  been  fbuod  in  tlie  United  Statea,  wai  discovered  in 
New  Hampshire,  in  a  detached  mass,  and  ia  now  in  the  poaaesaion  of  Prof. 
Hubbard,  of  Dartmouth  College.*  Crystala  scarcely  less  remarkable,  but  of 
m  enwky  color  or  tmaz  yellow  (Caringorm),  and  eocloeing  Ime,  slender, 
prismatic  crystala  ofachorl,  have  been  (bund  in  Nova  Scotia.  One  of  lliii 
character,  in  the  colleclioa  of  the  American  editor,  weighs  90  pounds. 

Tbe  crvatala  from  SI.  Lawrence  Counly,  N.  ¥.,aa  well  MsomeofthoM 
from  Herkimer,  present  the  common  pyramids,  without  the  InlerventioD  of 
tbe  prism,  forming  the  doHcokira  of  Hsuy,  the  derivation  of  which  from 
the  primary,  la  ahown  in  &g.  3.  In  a  few  iaalances,  individuals  from  the 
Ibrmer  locality  present  tho  primary  rhomboid  almost  perfect,  or  having  lt( 
lateral  angles  replaced  by  tangeul  planes  r,  and  also  by  the  small  triangular 
planes  1  reatiiig  on  tbe  upper  edges  of  the  rhomboid,  as  seen  in  fig.  13,  and 
also  in  small  S%~  4.  A  remarkable  specimen  of  this  form,  upwards  of  one 
tDchin  length,  was  iathe  collectionofMr.Lukina  of  Philadelphia.  It  came 
from  Lake  GeCH-ge.  A  form  yet  more  rare  from  this  locality,  the  timiiti- 
taotre  of  Hany,  was  described  several  years  since  by  Dr.  Troost,  in  vol.  li. 
Joia.  Acad.  Aiit.  Sei.,  and  is  now  figured  by  Prof.  Beck  as  having  the 
alternate  solid  angles  of  tbe  priam  replaced  by  rhomboidal  faces,  as  in  the 


rif.  U 


Flf.  14. 


liotizeobv  Google 


UBTBT  MIRIIAU. 


rh»m^/iri  «l  Haflj.  But  ■  dofla  sztmple  oT  tUt  unbiMHoB  Iiu  hato 
•tiMrTa4b]P(beni.  (Secfift.  14.)  P,  (ml  the  tdfohdnKpluiuB,  Incline  upoo 
s U w  Higla  of  ias°  M-.PatMoat,  Ul"  T.    Bhepird  (Jfiwcratojy, p. 
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142)  h««  cil«d  American  localities  of  one  or  two  r*r«  fornu  (o  which  £>• 
tiDcdre  oimea  have  been  given  by  Hauy,  two  of  which  >re  here  repre- 
MDted  in  figs.  16  aitd  18,  the  latter  luving  Ihe  edg«a  of  the  pyramid* 
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bnnemtod  (imargM  oT  Haflj).  P  oa  »  WO"  IV,  »  on  » 1SS°  W:  cm- 
r«ipoiidlng  to  P  on(,or  g'l  oa  e,  uid  Aoniof  Iba  large  Gsura  bj  Phillip*. 
P  Ml/or  (  on/  141°  40'.  Fig.  17  li  ■  rare  eiimpU  from  I^ddlevills, 
Berkimer  Caaoty,  S.  Y.,  died  by  Profenon  Beck  lad  Shepird ;  P  oa 
m  143°  tr.eoaa  159°  Stf,  «  OD  P  I6»°  Stf,  i"  on  a  111°  IB',  ■  an  d  ISTO 
SI',  ■  oo  c  tlS°  W,a  00  e  ITS"  Stf.*  Eiimplei  of  ihe  fix-in  af  &g.  IS 
have  been  bund  it  Chesterlield,  Ham. ;  tbey  have  also  been  brought 
from  Nova  Scolla  and  New  Holland,  in  both  instances  attached  to  mawef 
of  trip  rock.  Perfectly  trinaparent  cryrtali  of  (he  dodeohedral  form  hmve 
•1(0  been  found  in  Nova  SeoIiB.  Many  of  Ihe  apedmeni  from  Herkimer, 
N.  v.,  offer  beautiful  aximple*  of  the  poalnalil  comporiliODi  menlioaed  la 
Ihe  Introduction,  p.  liii.,  and  their  appeirance  ja  fomeliine*  moat  unique 
and  fantulical.  Intereatini  eximplei  are  presented  in  figa.  18  and  19,  in 
which  It  will  be  obierTed  that  [he  imall  cryatals  are  united  lo  the  larger 
imei  by  the  contact  of  atmilir  plane*,  and  that  the  similar  planes  of  both  ar« 
pmrallel  with  each  olber.  Rarely  baa  ■  small  cryalil  deeply  penetrated 
the  ride  of  i  larger  one,  and  may  be  removed,  leaving  a  perfect  impres^on 
of  its  form.  Fig.  20  representi  a  form  but  rarely  duad  >l  MIddleville,  in 
which  (he  planei  P"  and  c'  are  unduly  extended,  (hua  nearly  approilmalLng 
to  Ihe  primU  tphaUotde  as  figured  by  Utay.t  P  on  r  141°  40',  P  on  > 
188°  48-,  r  on  «  141°  40',  r  on  s  143°,  P  Or  «  OD  I  181°  r. 

The  following  sub-species  have  been  diatinguiahed : 

1.  Atahtukine.  Qubiz  tiyalin  avanturine,  H.  A  variety  of 
qosTtz  rock,  including  smatl  lamins  of  mica,  which,  when 
polished,  presents  a  ahinJng  spangle-like  appearance.  The 
most  common  color  of  the  base  is  brown,  or  reddish  brown, 
enclosing  spangles  of  a  gold  color,  as  in  the  variety  from  Cape 
deGatte  in  Spain;  occasional!]'  it  echibita  a  fine  green  tinL 

2.  Prase.  Quarz  hjaiin  vertoobscur,  H.  This  variety  pos- 
sesses a  dark  leek-green  color  (whence  its  name  from  the 
Greek).  It  only  occurs  massive,  with  amphibole,  principally 
in  the  iron  mines  of  Breitenbrunn,  in  Saxony.  In  the  U.  S. 
it  is  abundant  at  Cumberland,  R>  I.,  and  encloses  acicular  and 
asbestiform  actynolite,  to  which  it  appears  to  owe  its  6ne  color. 

3.  M[LK  QuAJtTz,  auarz  hyalin  laiteux,  H.,  and  Robe 
Quartz.  Quarz  hyalin  Rose,  H.'  Occur  massive,  and  are 
only  distinguished  by  their  color;  the  former,  as  its  name 
denotes,  presents  a  milky  aspect,  while  the  latter  has  frequently 
a  fine  rose-red  tint,  which  is  supposed  lo  be  derived  from  a  mi- 
nute admixture  of  manganese.  It  occurs  in  granite  at  Raben- 
siein  in  Bavaria,  at  Abo  in  Finland,  and  has  numerous  locali- 
ties  in  the  United  States. 

4.  VioLBT  Quartz.  Amethtst.  Quarz  hyalin  violet,  H. 
Amethyst  chiefly  differs  from  common  quartz  in  its  color,  which 
is  purplish  violet,  supposed  to  be  derived  firom  a  minute  propor- 

flaan  ij  Fbillipa,  bal  'i*  Iniur  ar*  W  b*  nfiuiai  u  Un  nsA  auoiau,  katiof  bna 
abuiaadbTixaaiiif  thenSKIhif  (oniofHln.    [Ak.  Ee.] 

tFi(.  ISI>(lir«n  anth*  anthorili  of  ProT.  Beck.  Fiii.  ID  and  30  irtdiaini  btaajt- 
tam  ia  ik*  pDaiaauaa  oTtha  adiior.    The  IbnHt  ■•  abeoi  lii  inclm  ia  Isifita. 


iitizec  by  Google 


0  UlTHT  XIHSXiLLS. 

tioQ  of  iron  uid  tnanganene,  which  it  conUinB;  it  becomn 
white  and  opalescent  by  long  exposure  to  heat.  The  best 
amethjBts  are  brought  from  Cambay  in  India,  from  Siberia, 
Ceylon,  and  Persia,  where  thej  are  found  both  lining  the  car- 
ilies  of  geodes,  and  in  rolled  masses.  Of  inferior  transparency 
and  hae,  they  occur  in  Sweden,  the  Hartz,  Bohemia,  Transyl- 
vania, in  agate  bolls  at  Oberslein  in  Germany,  in  large  crystal- 
line  groups  near  Cork,  and  in  Brazil.  Amethyst  is  a  very 
commoD  mineral  in  the  trap  rocks  of  Nova  Scotia,  as  at  Par- 
tridge Island  and  Cape  Blomidon,  where  it  frequently  forms 
geodes  of  projecting  crystals,  over  which  are  implanted  very 
perfect  crystals  of  heulandite  and  apophyllite.  The  finest 
purple  variety  is  found  on  Digby  Neck  in  rolled  masses  on  the 
shore  of  St.  Mary's  Bay.  In  the  United  States,  the  trap  rocks 
of  Connecticut  and  Massachusetts  also  furnish  specimens.  At 
Bristol,  R.  I.,  pale  colored  crystals  of  amethyst  are  found  in 
decomposing  granite,  and  contain  cavities  partially  filled  with 
a  fluid  substance.  Fine  crystals  have  also  been  found  in 
Delaware  County,  Pa.  But  amethyst,  in  crystals  of  large  size 
and  deep  color,  is  comparatively  rare  in  the  United  States.  A 
crystal  in  the  cabinet  of  Mr.  Allen  contained  four  cavities  par- 
tially filled  with  a  fluid  resembling  naphtha,  which,  on  being 
heated  to  83°,  would  entirely  fill  the  Qnvities,  and,  on  cooling, 
reappear,  accompanied  by  apparent  ebullition. 

5.  Yellow  (Quartz.  Cluarz  hyalin  jaune,  H.  IsofvariouB 
shades  of  yellow,  and  nearly  transparent.  Splendid  specimens 
have  been  found  at  Cairngorum,  in  Inverness-shire,  whence  the 
trivial  name  frequently  applied  by  lapidaries  to  this  vsrlety. 

6.  Brown  Udaktz.  Uuarz  hyalin  enfume,  H.  Closely 
allied  to  the  last,  but  less  transparent,  and  more  common. 

7.  FERRvaiNous  Quartz.  Eisenkiesel,  W.  Quarz  hyalin 
rubiginex,  H.  Iron  flint,  J.  This  variety  presents  several 
shades  of  yellow  and  red,  and  occurs  both  massive  and  crystal- 
lized. It  is  opake,  gives  sparks  with  steel,  and  consists  chiefly 
of  silica,  with  about  6  per  cent  of  iron.  Eisenkiesel  is  found 
in  Bohemia,  in  iron-stone  veins  in  the  Hartz,  and  at  Altenberg 
in  Upper  Saxony. 

8.  Radiated  Quartz  occurs  in  crystals  which  are  closely 
aggregated,  and  which  radiate  from  a  point. 

9.  Fibrous  Qcartz  is  produced  when  the  composition  pre- 
sents thin  columnar  particles.  The  cat's-eye  is  a  variety  of  this, 
inter^>ersed  with  thin  filaments  of  asbestus,  which,  when  the 
stone  is  cut  en  eaboehon,  presents  a  peculiar  opalescent,  or  (as 
the  French  term  it)  chatoyant  streak  of  light.  It  is  usually  of 
a  greyish  or  greenish  color,  bnt  often  browo  and  red ;  it  con- 
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tains  small  portions  of  alutnins  and  lime,  deiived  from  the  as- 
bestos which  trafcrses  its  mass ;  is  genrrall;  translucent,  and 
is  frequently  employed  as  on  ornamental  stone.  Its  principal 
localities  are  Ceylon  and  the  Hslahar  coast. 

10,  SpoNfiiFORH  Quartz.  Schwimmstein,  W.  Float-stone, 
J.  The  quartz  nectiqvt  of  Hauy  is  described  as  occurring  in 
beds  of  flint  in  chalk,  at  St.  Ouen  near  Paris.  It  presents  a 
spongy  or  porous  appearance;  consists  of  numerous  minute 
white  or  greyish-white  crystals;  scratches  glass;  and,  as  its 
name  indicates,  possesses  the  property  of  swimming  on  water, 
at  least  until  the  air  contained  in  its  numerous  cavities  is  dis- 
placed. It  has  also  been  observed  under  different  forms  in 
some  of  the  Cornish  mines.  It  consists,  according  to  Vauque- 
tin,  of  98  silica,  and  2  carbonate  of  lime. 

In  the  massive  state,  quartz  is  a  most  abundant  mineral, 
forming  extensive  veins  in  primitive  and  transition  rocks,  and 
b^ng  consequently  diffused  over  almost  every  quarter  of  the 
globe.  White  silica  sandstone,  or  granular  quartz,  is  almost 
pure  silica,  or  contains  only  minute  portions  of  foreign  matter 
united  with  it  as  a  mechanical  admi:tture.  Near  Villa  Ricca 
in  Brazil,  a  variety  of  sandstone  occurs  in  thin  strata,  which 
is  remarkable  for  its  flexibility,  a  property  appareotly  arising 
from  small  scnles  of  mica  disposed  throughout  its  mass.  The 
minute  particles  of  pure  white  sand  are  likewise  quartz  io  ti 
Mate  of  disintegration,  resulting  from  the  destruction  of  this 
species.  Such  are  the  aands  of  the  coast  of  Norfolk,  and  of 
Alum  Bay  in  the  Isle  of  Wight,  so  largely  used  in  the  making 
of  glass:  a  somewhat  similar  sand  is  found  in  the  caverns  of 
Reigate  in  Surrey. 

11.  Flint  consists  of  about  98  per  cent,  of  silica,  with  minute 
proportions  of  oxide  of  iron,  lime,  alumina,  and  water.  — Kla- 
proth.  Specific  gravity  about  259.  It  is  of  various  shades  of 
grey,  yellow,  and  black.  It  is  somewhat  harder  than  common 
qnartz,  which  it  scratches:  is  rsrely  laminated,  and  therefore 
may  be  broken  with  nearly  equal  ease  in  every  direction :  is 
brittle  when  first  taken  from  the  native  bed,  but  becomes  harder 
by  exposure ;  has  a  flat  concboidal  fracture,  and  feeble  lustre : 
thin  fragments  of  the  black  varieties  are  very  translucent  and 
sharp.  It  is  infusible,  hut  whitens  and  becomes  opake  when 
exposed  to  heat 

In  the  chalk  formation  it  occnrs  in  regular  beds,  and  con- 
sists either  of  nodules  or  flat  tabular  masses;  the  cli^  near 
Dover  present  fine  examples  of  this,  Flint  is  also  abundant 
in  alluvial  deposits  in  the  neighborhood  of  chalk,  as  in  France 
and  the  north  of  Ireland.    It  is  often  found  enclosing  sponges. 
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alcyonia,  echinites,  and  other  fostil  remKins.  By  exposure  to 
the  action  of  air  and  water  it  becomea  yellow,  and  ia  then 
termed  ferruginous  fiinl ;  such  for  the  most  part  are  the  fliota 
of  our  gravtl  beda,  which  have  been  rounded  by  attrition. 

12.  Calcedont*  presentavariouBBhadeaofwhite,  grey,  yel- 
low, brown,  ^een,  and  blue,  —  the  color  for  the  moat  part  lieing 
UDiform.  It  occura  massive ;  forming  veina;  innodulea;  and 
also  botry Old al  and  atalactitio;  but  never  cryatallized.  It  ia 
coramaaly  eemi-transparent ;  haa  an  even  or  *ery  flat  con- 
choidal  fracture ;  ia  harder  than  flint,  and  ia  infusible ;  con- 
sista  of  silica  64-0,  alumina  16,  by  the  analysis  of  Bergman. 
Specilic  Gravity  26. 

Splendid  stalactitic  specimens  of  thia  mineral  were  at  one 
time  found  in  TrevaBCus  mine  in  Cornwall ;  Iceland  and  the 
Faroe  Isles  are  now,  however,  its  best  known  localities.  It 
alao  occurs  in  Ceylon,  in  aeveral  parts  of  India,  in  Siberia,  in 
Csrinthia,  Hungary,  and  many  of  the  Hebrides.  Pednandm 
mine  in  Corawall  has  yielded  it  of  a  smalt-blue  color ;  and  a 
variety  presenting  the  form  of  hexahedral  crystals,  which,  how- 
erer,  are  certainly  pseud omorphous,  haa  been  brought  from 
Treeztyan  in  Transylvania. 

The  most  splendid  masses  of  ealcedooy  hilherto  brought  to 
the  United  States  are  those  collected  in  great  abundance  on  the 
ahorea  of  Desolation  Island  in  the  South  Indian  Ocean  by  the 
whale  6shermen.  They  are  hollow,  consisting  of  thin  crusts, 
which  are  oftentimes  pure  white  and  nearly  transparent,  and 
have  their  interior  surfaces  covered  with  botryoidal  projections 
of  the  same  color  and  appearmce. 

The  following  are  considered  varieties  of  calcedony. 

13.  ONTZ.t  Consists  of  alternate  layers  of  brown  and  opake 
white  calcedony,  and  ia  thai  variety  specially  used  in  tbe 
fermation  of  cameos. 

14.  PlashaJ  is  grass-green  and  semi-tranaparent,  with  a 
gliatening  lustre.  It  occura  principally  in  India  and  China,  and 
IS  brought  to  this  country  in  the  shape  of  beads  and  other  orna- 
ments; occssional  qtecimens  are  found  among  the  ruina  of 
Rome. 

15.  Hbliotropb  or  Bloodstone  is  usually  deep  green  and 
tnuiBlacent,  with  yellow  or  blood-red  ^lots  interspersed  through 

•  So  niinii  ftea  tb*  Un  of  CakaAgn  Is  Uppw  AiU,  whm  h  mi  «>Il«ud  if  Ite 
tAaaofAliitla  Bnofnlut,  ■■n|snat.dlnnfli''(tb<MU)  |  Inhrtlit  Ax  tWi  •taa* 
t  FImoh,  OrMk,  <B|i«TiBf  t  tlM  (tsH  knint  ^—^  "**  *t  ^^  u«lMt>  IM  ^t 
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tbe  mass.  Its  color  is  suppoMd  to  be  derived  rram  green  earth. 
It  ie  found  in  Siberia,  Iceluid,  in  the  Isle  of  Rum,  and  else- 
where. Well-chaTBcierized  heliotrope,  consisting  of  a  ground 
of  grees  calcedonj  abundantly  auffuaed  with  blood-red  dots 
aad  delicate  thread-like  ramilicatlons  of  jaaper,  has  been 
obtained  among  the  trap  rocks  of  Nova  Scotia.  Among  lapi- 
daries it  ia  in  considerable  request. 

16.  CHRTgoPBASB  is  of  an  apple-green  color;  translucent; 
roaasivei  internally  somewhat  glimmering,  or  not  quite  dull; 
and  its  fracture  is  even,  rarel;  approaching  the  conchoidal ;  B  B 

it  loees  its  color,  becomes  opake,  but  is  infusible  without  addi-  - 
tioo.  According  to  Klaproth  it  consists  of  silica  96'16,  oxide  ' 
of  nickel  1*0,  and  minute  portions  of  lime,  magneala,  alumina, 
and  oxide  of  iron,  —  ita  color  being  attributed  to  the  nickel. 
It  has  been  found  extensively  at  Koaemutz  in  Silesia,  in  veins 
traveraing  aerpentine,  and  accompanied  by  calcedony,  opal, 
quartz,  and  pimelite.  It  ia  much  prized  by  jewellers,  and  is 
usually  cut  into  a  convex  form. 

17.  Cacbolono  is  opake,  of  a  milk  or  yellowish- white  color; 
externally  dull,  hut  internally  of  a  somewhat  pearly  lustre;  it 
somettraes  disintegrates  by  exposure,  when  it  adheres  to  the 
tongue ;  and  B  B  is  infusible.  Its  specilic  gravity  is  about  2% 
and  it  appears  to  be  closely  allied  to  hydrophane. 

It  occurs  in  loose  masses  on  the  borders  of  the  river  Cach,* 
in  Bncharia ;  also  with  calcedooy  in  the  trap  rocks  of  Iceland ; 
in  the  Faroe  Islands;  in  Nova  Scotia,  and  in  Greenland. 

18.  CAXNELiAN.f  Karneol,  W.  Quartz  agathe  cornaline,  H. 
Carnelian  and  agate  do  not  matftially  differ.  The  former  is 
principally  from  Arabia,  India,  and  Surinam,  where  it  is  found 
in  nodulea'of  a  dark  grey  color.  These  are  first  exposed  to 
the  san  for  some  weeks,  and  then  placed  in  earthen  pota  and 
subjected  to  heat,  which  gives  them  those  hues  which  consti- 
lute  their  value  in  jewelry. 

19.  AoATR  is  an  impure  variety  of  calcedony,  of  frequent  oc- 
currence in  the  vesicular  cavities  of  amygdaloidal  rocks.  It 
presents  the  most  brilliant  and  the  most  varied  colors,  and,  from 
its  hardness  and  compact  structure,  being  capable  of  receiving 
a  high  polish,  occupies  a  distinguished  position  in  most  collec- 
tions. The  paralld  lines  which  some  agates  exhibit,  when  cut 
■nd  polished,  much  resemble  those  of  a  forlijication.  In  oth- 
ers the  colors  alternate,  as  ia  certain  ribhom.  A  variety  from 
Saxony  preseota  a  breecialed  structure ;  and  ao  forth.     When 
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tranBlucent,  and  containing  appearances  of  aborizatioD,  or 
vegetable  tilamenla,  but  which  are  ascribed  to  the  infiltratioD 
of  iron  or  manganese,  it  is  termed  Mocka'Stotu;  this  ia  princi- 
pally brought  from  Arabia.  Jtfoa  agate  ia  calcedon;  contain- 
ing delicate  vegetable  ramificHtiona  of  different  shades,  and  oc- 
casional!; traversed  by  irregular  veina  of  red  jasper. 

The  most  beautiful  agates  are  found  in  the  trap  rocks  of 
Oberstein;  some  are  hollow,  and  are  lined  with  crystals  of 
amethyst;  others  also  include  harrootome.  Agate  is  also 
found  in  Saxony,  Bohemia,  Silesia,  Italy,  Siberia,  and  India. 
The  Hill  of  Kinnoull  and  the  Isle  of  Skye  are  well-known 
Scotch  localities.  Specimens  recently  brought  from  Nova 
Scotia  will  vie  in  beauty  with  any  from  the  most  noted  Euro- 
pean localities.  A  collection  was  also  brought,  a  few  years 
since,  Irom  New  Holland,  which  comprised  rare  and  beautiful 
forms  of  moss  agate,  with  botryoidal  green  and  white  calcedony. 
Agate  is  used  l>uth  aa  an  ornamental  atone,  and  for  cups  and 
mortars  by  the  chemist.  The  facility  with  which  certain  of 
its  lines  imbibe  moisture  enables  the  lapidary,  by  boiling  it  first 
in  oil  and  then  in  sulphuric  acid,  to  give  it  much  the  resem- 
blance of  tbe  onyx. 

20.  Common  Jasper,  in  a  chemical  point  of  view,  only  differs 
from  agate  in  containing  a  larger  portion  of  iron ;  mineralogi- 
caliy,  it  is  for  the  most  part  readily  distinguished  by  its  opacity. 
Its  prevalent  colors  are  yellow,  brown,  and  red  of  various 
shades,  and  sometimes  green;  occasionally  intermixed,  or  in 
spots  and  irregular  veins.  It  has  often  a  resinous  lustre,  but 
is  sometimes  dull ;  its  fragments  are  rardy  translucent  on  the 
edges;  is  hard,  and  frequently  brittle,  and  does  not  fuse  B  B. 
It  occurs  in  many  parts  of  the  Cnminent,  in  veins  and  beds 
both  in  primitive  and  secondary  mountains;  also  in  Cornwall, 
in  the  Pentland  and  Moorfoot  Hills,  and  in  other  parts  of  ScoU 
land;  also  in  Nova  Scotia. 

21  Ststped  Jasper,  or  Ribbon  Jasper,  presents  green,  yel- 
low, and  red  colors,  of  various  shades,  the  most  beautiful  variety 
being  composed  of  equal  and  parallel  layers  of  these  colors. 
It  occurs  principally  in  the  Ural  Mountains  of  Siberia,  in  Sax- 
ony, and  in  Devonshire.  Variously  colored  varieties  are  found 
in  Nova  Scotia. 

33.  EovPTiAN  Jasper,  or  Egyptian  Pebble,  occurs  in  round- 
ish maases  which  are  externally  rough,  and  generally  of  a  brown 
color.  Internally  it  exhibits  a  lighter  hue,  which  sometimes 
approaches  to  that  of  cream,  around  which  are  disposed  irreg- 
ntar  zones  or  bands  of  brown,  sometimes  intermixed  with 
nearly  black  spots,  and  also  with  dentritic  appearances.    It  is 
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tauad,  according  to  Dr.  Clarke,  in  abundance,  together  with 
massea  and  detached  fragments  of  petrified  wood,  scattered 
over  the  surface  of  the  sandy  desert  eastward  of  Grand  Cairo, 
even  to  the  borders  of  the  Red  Sea. 

33.  FoKCELAiN  Jasper,  or  Porcgllanitb,  is  also  by  some 
mineralogiats  considered  a  variety  of  ttiis  species;  but  it  is 
merely  clay  indurated  bj  heat.  It  is  compact,  massive,  and 
<^ake;  presents  sometimes  a  slaty  structure,  with  a  vitreous, 
uneven,  conchoidal  fracture,  and  baa  either  a  bluish  grey,  or  a 
light  fawn  color.  It  melts  B  B  into  a  semi-transparent  enamel, 
and  is  therefore  quite  distinct  from  any  of  the  jaspers.  It  occurs 
principally  in  the  neighborhood  of  coal  seams  which  have  been 
in  a  state  of  combustion,  and  is  abundant  around  CarlabBd  in 
Bohemia. 

34.  HoRNSTONE.  A  green-colored  soil  hornstonc,  used  (i^ 
the  setting  of  lancets,  yielded  to  Faraday,  silica  71'3,  alumina 
1&-3,  protoxide  of  iron  V-3,  and  a  trace  of  lime. 

This  substance  occurs  massive,  in  nodules,  and  pseudomor- 
pbous.  The  massive  has  a  splintery  or  somewhat  conchoidal 
fracture,  and  is  translucent  or  opake;  is  dull,  or  has  a  glim-  ' 
mering  lustre;  is  scarcely  so  hard  as  qusrtz,  and  is  infusible. 
Ita  genera]  color  is  grey,  which  is  tinged  blue,  green,  brown, 
red,  or  yellow.  In  appearance  it  closely  resembles  compact 
felspar:  hornstone,  however,  is  infusible;  felspar  is  fusible. 
Hornstone  is  found  in  round  masses  in  limestone  in  the  Tyrol, 
forming  veins  in  Hungary  and  Sweden,  and  presenting  remark- 
able pseudomorphous  crystallizations  in  Saxony  and  Bohemia. 
It  is  by  most  mineralogists  classed  with  flint. 

The  United  States  can  scarcely  be  said  to  furnish  their  pro- 
portion of  localities  of  the  several  vnrieties  last  described,  prob- 
ably from  the  rare  occurrence  of  trap  rocks,  in  which  they 
most  abound.  A  beautiful  green  chrysoprase  is  found  in  ser- 
pentine at  New  Fane,  Vt. ;  prase  penetrated  by  actynolite  at 
Cumberland,  R.  I. ;  rose  quartz  at  Acworth,  N.  H  ,  Paris  and 
Topsham,  Me.,  Southbury,  Ct.,  Williamsburg  and  Chesterfield, 
Hass.  Carnelisn  and  agate  are  rarely  found  in  the  trap  rocks 
of  Connecticut  and  Massachusetts,  but  a  deep  red  jasper  is 
abundant  at  SaujuB,  and  a  yellow  variety,  with  calcedony,  is 
found  at  Chester,  Mass. ;  hornstone,  in  rolled  masses,  is  not  un- 
common ;  calcedony,  common  and  onyx  agate,  with  red  jssper, 
occur  plentifully  along  the  shores  of  St.  Mary's  River  and  Lake 
Superior,  loose  and  imbedded  in  amygdaloid.  Hollow  globular 
masses  of  reddish  brown  and  yellow  botryoidal  calcedony  occnr 
at  Tampa  Bay,  Florida.  A  very  beautiful  ribbon  and  agate 
ji^ier  has  been  discovered  bj  Dr.  Jackson,  neiur  Maehiaa,  Me., 
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where  it  is  obuiaed  in  huge  sheets  and  »  wrought  for  orna- 
mental  purpoaea.  The  trap  uid  basalitic  rocks  west  of  the 
Rocky  MouDlains,  which  have  been  recently  explored  by  Dr. 
Parker,  abound  with  moat  of  the  Taneties  above  enumerated, 
particularly  jasper,  agate,  and  carnelian ;  and  they  are  asso- 
ciated with  tbe  Tarious  zeolite  minerals  so  common  to  these 
rocks,  but  which,  we  regret  to  say,  are  but  incidentally  alluded 
to  in  his  journal. 

Z&.  KiLPATRicK  Quartz.  Dr.  Thomson  has  given  this  name 
to  a  variety  of  this  species  which  is  found  in  the  trap  rocks  of 
Kilpatrick  Hills,  in  the  vicinity  of  Glasgow.  Its  principal 
peculiarity  is  that  it  occurs  in  small  globular  masses,  sometimes 
in  perfect  spheres,  "  consisting  of  an  aggregation  of  crystals, 
the  forms  of  wliich  cannot  be  made  out ;  but  the  exterior  ter- 
loioation  of  each,  when  examined  under  the  microscope,  ap- 
pears to  be  a  four-sided  pyramid.  So  that  each  of  the  spheres 
is  studded  with  small  microscopic  four-sided  pyramids.  It 
contains  3  per  cenL  of  water,  with  a  trace  of  sulphuric  acid, 
and  is  rather  lighter  than  common  quartz.  It  is  white  and 
translucent."     [Outlinej  of  Minerahgy,  dtc,  vol.  i.,  p.  66.) 

In  Nova  Scotia  the  same  variety  is  found  in  cavities  of  the 
amygdaloid,  sometimes  lying  loose  from  the  rock,  and  showing 
but  a.  minute  point  by  which  the  sphere  wsa  once  attached  to 
it,  while  in  the  process  of  forming.  It  consists  of  radiating 
prisms,  proceeding  from  a  common  centre,  and  terminating  in 
pyramids  externally,  but  of  tbe  usual  form. 


0]i>l,  W.    Our  BMiniU,  H.    Bilei  0|hI<>,  Bt.    UiKlnnble  Oouti,  U.    Bjdoi 
Otaliau,  D. 

Opal,  like  quartz,  consists  chiefly  of  silica  and  water;  but 
analysis  generally  indicates  a  greater  quantity  of  the  latter  than 
in  quartz.  Its  occasional  resinous  lustre  is  probably  the  ori- 
gin  of  Haiiy's  appellation.  None  of  its  varieties  are  sufficiently 
hard  to  give  fire  with  steel.     Specific  gravity  209  to  235. 

1.  pREiiiouB  Opal.  Noble  Opal.  Edler  Opal,  W.  Quarz 
resinite  opalin,  H.  This  beautiful  mineral  is  of  a  white, 
bluish,  or  yellowish-white  color,  and,  when  viewed  by  trans- 
mitted light,  is  yellow.  It  exhibits  brilliant  and  changeable 
reilectians  of  green,  blue,  yellow,  and  red.  This  play  of  colors 
has  not  been  satisfactorily  accounted  for ;  Sir  D.  Brewster  sup- 
poses it  to  be  owing  to  the  refraction  and  reflection  of  light  in 
certain  openings  in  the  interior  of  tbe  mass,  which  are  not  fis- 
sures, but  possess  a  uniform  shape.  It  is  translucent ;  frac- 
ture coacboidal,  with  a  vitreous  or  resinous  lustre;  easily 
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broken,  but  scratchcfl  glan.  B  B  it  decrepitates,  and  loaea  its 
colors.  The  Hungarian  consists,  accordinfi;  to  Klaproth,  of  90 
silicB  and  10  water :  this  water,  however,  is  l>elieved  (in  com- 
mon with  the  water  found  in  Bome  oiher  silicious  minerals) 
to  be  hjgromeiric,  and  therefore  to  vary  with  the  state  of  the 
atmosphere.  It  occurs,  accompanied  by  common  opal,  imbed- 
ded in  porpbjTj,  at  Czervenitza  in  Hungary;  in  trip  rocks  in 
the  Faroe  laUnda ;  at  Freyburg,  in  Saxony,  and  at  Gracios  a 
Dioa,  in  the  province  of  HondursB,  in  America,  whence  it  has 
been  brought  in  ^tecimens  of  considerable  size  and  of  great 
splendor,  the  color  being  milk-while  with  a  faint  shade  of  blue. 
Small  fragments  of  what  appear  to  be  trachiie  were  attached 
to  the  specimens  which  have  been  brought  froiu  this  place  into 
the  Uoiled  States. 

2.  FiHE  Opal,  duarz  reainite  girasol,  H.  Silex  girasol, 
Bt.  la  found  with  the  noble  opal  in  Hungary,  but  is  much 
scarcer.  It  diOers  from  the  precious  in  possessing  only  bright 
byacintb-red  and  yellow  tints  when  turned  towards  the  tight. 
It  occurs  principally  at  Zimapan  in  Mexico,  in  the  Faroe 
Islands,  and  (accompanying  the  opal  juat  described)  from  Gra- 
cios a  Dios  in  Honduras.  Also  in  Guatemala.  "  Humboldt 
first  made  known  the  rich  repository  of  this  mineral  in  Mex- 
ico, and  one  of  the  most  magnilicent  specimens  ever  obtained 
was  deposited  by  him  in  the  Royal  Miueralogical  Cabinet  at 
Berlin.  It  occurs  iu  trachytic  porphyry."  {Faicklieatiger  an 
Oems.) 

3.  CoimoN  Opal.  Gemeiner  Opal,  W.  daarz  resiaite 
commun,  H.  Silex  resinite,  Bt.  Presenis  various  shades  of 
white,  green,  yellow,  and  red,  but  is  entirety  devoid  of  the  play 
of  colors  peculiar  to  noble  opal.  In  hardness,  translucency, 
fracture,  and  specific  gravity,  it  corresponds;  and  its  constitu- 
ents are,  920  silica,  775  water,  and  0-25  oxide  of  iron.  It 
occuis  abundantly  at  Telkobanya  and  elsewhere  in  Hungary, 
forming  short  irregular  beds  which  traverse  porphyry  ;  in  Faroe 
occupying  the  cavities  of  amygdaloidsl  rocks;  in  Ireland,  at 
die  Giant's  Causeway  ;  and  in  many  parts  of  the  Hebrides. 

4.  Semi-Opal.  Halb-Opal,  W.  Quarz  resinite  hydro- 
phane,  H.I  Differs  from  the  last  in  being  more  opake:  the 
translucency,  however,  of  some  varieties  is  increased  by  im- 
mersion  in  water,  particuliirly  when  in  thin  fragments.  It  oc- 
curs of  various  nhades  of  white,  grey,  yellow,  brown,  and  green. 
When  compact,  the  fracture  is  flat  conchoidal.  According  to 
Klaproth,  it  consists  of  So  0  silica,  1  0  carbon,  1-75  oxide  of 
iron,  8  ammoiiiacsl  water,  and  a  small  portion  of  bitumen.    It 
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is  found  in  amygdaloid  in  th«  Faroe  Isles,  Iceland,  &c  asst^ 
ciated  wilh  common  opal ;  also  near  Frankfort,  in  aoine  oftbe 
metalliferouB  veins  of  Cornwall,  and  in  the  trap  of  Nova  Scotia, 

6.  Wood-Ofal.  Holz-opal,  W.  Quarz  reainite  xyloide, 
H,  This  Tariety  is  remarkable  for  its  ligneous  appearance. 
It  presenta  several  tints  of  white,  grey,  brown,  and  black ;  and 
in  fracture,  iranaluceDcy,  and  lustre,  does  not  nialerially  differ 
from  semi-opal,  although  aomewhat  harder.  It  occurs  occa- 
sionally, forming  large  trees,  in  the  pumice  conglomeratea  of 
Neusohl  and  Kremntlz  in  Hungary ;  in  trap  rocka  in  Transyl- 
vania and  the  Faroe  Islands;  and  in  Van  Diemen's  Land. 

6-  Ferruoinodb  Opal.  Opal-jaaper,  W.  Jaape-opal,  Br. 
Jasper-opal,  J.  The  ferruginous  is  distinguished  from  com- 
mon opal  by  its  colors,  which  are  deep  shades  of  red,  yellow, 
and  grey ;  and  by  being  opake,  or  only  feebly  translucent  on 
the  edges.  Its  fracture  is  flat  conchoidal.  B  B  it  does  not  be- 
come white.  A  variety  from  Telkobanya  yielded  to  Klaproth 
silica  43'05,  oxide  of  iron  47-0,  water  7-5.  It  occurs  in  por- 
phyry near  Telkobanya  and  Tokay  in  Hungary  ;  in  the  Saxon 
Erzebirge;  at  Dominica;  and  in  St.  Helena. 

7.  HrDROFBANE.  Q.uarz  resinite  hydrophane,  H.  A  variety 
of  opal  devoid  of  transparency,  but  asauming  it  when  immersed 
in  water  or  any  other  transparent  fluid  (whence  its  name,  from 
the  Greek) ;  emitting  at  the  same  time  numerous  globules  of 
air,  and  becoming  considerably  heavier.  It  adheres  lo  the 
tongue,  and  consists,  according  to  KInproth,  of  931  silica,  1-6 
alumina,  50  water  and  inflammable  matter.  It  occurs  in  Hun- 
gary, in  Bucharia,  and  at  the  Giant's  Causeway,  in  small  masses 
resembling  mountain  cork,  which  are  quite  opake  until  im- 
mersed in  water,  when  they  dilate  and  become  translucent. 

8.  Heniute.  auarz  resinite  subluisant,  brunatre,  H. 
Menilite  is  a  variety  of  semi-opal,  occurring  in  compact  reni- 
form  masses  of  a  brown  color ;  structure  slaty,  somewhat  trans- 
lucent, and  found  in  beds  of  adheaiTe  slate  at  Menil-montant, 
near  Paris.     From  the  resemblance  of  its  darker  varieties  to 

filch,  it  ia  sometimes  called  the  pitchstont  of  Mmil  montiml, 
t  consists,  according  to  Klaproth,  of  855  silica,  1  alumina,  II 
water  and  inflammable  matter,  with  small  proportions  of  lime 
end  oxide  of  iron. 

9.  Hyalite.*  Muller's  Glass.  Quarz  hyalin  concre- 
tionne,  H.      It  occurs  in  white  and  transparent  botryoidal 

re,  is  brittle,  but  ia 
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M  hard  sa  quartz.  SpeciRc  gravity  about  9'4  ;  B  B  it  is  infusi- 
ble by  itself,  and  consials,  according  to  Bucliolz,  of  silica  93, 
water  63,  with  a  trace  of  alumioa,  or  DeaHy  8  atoms  silica  to 
1  atom  water.  This  singular  mlGeral  is  chiedy  found  investing 
or  lining  the  cavities  of  trap  or  baaaitic  rocks.  It  occurs  io 
smygdaJuid  near  Fr an kfori-on-the- Maine,  at  Schemnitz  in 
Hungary,  and  imbedded  in  clinkstone  at  Waltsch  and  other 
placea  in  Bohemia.  In  the  United  States  a  mineral  which 
resembles  hyalite,  and  is  regarded  by  some  as  fused  quartz,  is 
ibund  at  several  places  in  St.  Lawrence  County,  N.  Y.  Many 
of  the  rounded  masses  which  occur  with  phosphateof  lime,  &c., 
■t  Hammond,  have  the  characteristic  appearance  of  the  Bohe- 
mian hyalite.  In  Putnam  County,  M.  Y.,  hyalite  of  a  light 
blue  color  is  found  in  the  coalings  on  granite  at  the  Phillips 
ore  bed,  associated  with  green  malachite. 

It).  SiLiciouH  Sinter.  Kiesetstnler,  W.  Quarz  agalhe  con- 
eretionne  lhermog£ne,  H.  Consists  of  silica  9S'0,  alumina  1'6, 
iron  0'5  —  Klaproth.  Specific  gravity  about  18.  The  com- 
mon colors  of  this  mineral  are  white,  greyish  white,  and  yellow. 
It  is  light,  brittle,  dull,  commonly  porous,  with  a  fibrous  tex- 
ture, although  sometimes  sufficiently  compact  to  admit  of  a 
coDchoidal  fracture;  lustre  pearly.  Per  h,  infusible  BB.  It 
occurs  abundantly  arouud,  and  is  deposited  by,  the  hot  springs 
of  Iceland,  the  Isles  of  Ischia,  St.  Michael,  &c.  It  is  some- 
times in  stalactitical  shapes,  the  surfaces  of  which  are  studded 
with  minute  pyramids  of  quartz  crystals.  The  variety  from 
St.  Michael,  named  Michaelite  by  Dr.  J,  W.  Webster,  is, 
according  to  hia  analysis,  a  pure  hydrated  silica.  It  is  found 
with  the  other  varieties,  lining  cavities,  and  in  masses  com- 
posed of  long  and  delicate  fibres,  which  cross  and  interlace 
each  other,  so  as  io  form  a  beautiful  network.  Its  color  is 
snow-white,  and  sometimes  of  a  beautiful  amethystine  tint. 
Specific  gravity  1-88.  (See  Dr.  Webster's  interesting  account 
of  the  Azores.)  Specimens  from  the  craters  of  Iceland  and 
Teneriffe,  analyzed  by  Dr.  Kane  {Elrmtnts  of  Chemistry,  p. 
526),  show  that  these  light  and  spongy  sinters  are  truly  definite 
compounds  of  silica  and  water,  answering  to  the  formula  2  Si 
+Aq. 

A  »ariety  of  this  is  the  pearl  sinter  or  jtorite,  which  occurs 
ID  stalactitical,  cylindrical,  bolryoidal,  and  globular  masses,  of 
a  white,  yellowish  white,  or  greyish  color;  externally  it  is 
amooth  and  shining,  internally  glistening  with  a  pearly  lustre; 
fracture  flat  conchoidal ;  translucent  on  the  edges;  not  so  hard 
■s  quartz,  and  infusible  B  B  without  addition.  It  consists  of 
2- 
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96  BiHca,  3  alumina,  and  2  lime.  It  occurs  in  volcanic  tufa 
Bod  pumice,  id  the  Vloentine,  the  Floreotine  dominions,  and 
in  other  volcanic  diatricts  oritalj. 

KARPHOLITE. 
Smiuuiii,  W.    Cufihallu,  N.    Tnltuiii  SinmhHB,  D. 

Silica  36.15,  alumina  28  67,  protoxide  of  manganese  19-16, 
protoxide  of  iron  2-29,  lime  027,  fluoric  acid  147,  water 
10-78.— Stroouyer.  \ 

The  lime  and  flnoric  acid  being  regarded  as  accidental,  its 
composition  is  thua  stated  by  Dr.  Thomson:  7  atoms  silicate 
of  alamina,  3  atoms  seat]  uisi  lie  ate  of  manganese  and  iron,  6 
atoms  water;   or,   as  expressed   bj  the   formula,   7  AlS+3 

Sp.Gr.  2-935.     H.  =  5. 

The  color  of  this  mineral  ia  generally  wax  or  atraw-yellow 
(hence  its  name  from  the  Greek).  It  occurs  in  tults  of  mi- 
nute, fibrous,  imperfectly-formed  crystals;  also  massive,  with 
a  fibrous  and  frequently  radiated  structure,  which  is  rather 
incoherent;  and  in  an  earthy  state,  probably  from  disintegra- 
tion ;  opake ;  with  a  silky  lustre;  and  very  brittle.  B  B  on 
charcoal  it  intumesces,  whitens,  and  fuses  slowly  into  a  brown 
opake  glass;  with  borax  it  forms  a  transparent  glass,  which  in 
the  outer  flame  presents  the  amethystiue  tinge  of  manganese, 
and  in  the  reducing  flame  becomes  green. 

It  is  found  dispiwed  on  granite,  with  fluor  and  quartz,  in  the 
tin  mines  of  Schlackenwald,  in  Bohemia. 


ALUMOCALCLTE. 

Leonbiid. 

Silica  86-60,  alumina  225,  lime  625,  water  40.  —  Kerslen. 

Specific  Gravity  2*174.    May  be  crushed  between  the  fingers. 

Color  milk-white,  inclining  to  blue.  iStreak  the  same. 
Juncture  concholdal.  Adheres  strongly  to  the  moistened  lip. 
Yields  water  in  the  glass  tube.  Becomes  opake  and  grey  col- 
ored when  exposed  to  heat  in  the  platina  forceps.  With  borax 
forms  a  colorless  glass.  In  salt  of  phosphorus  is  soluble,  with 
the  exception  of  a  silica  skeleton.  In  concentrated  muriatic 
acid  it  forms  a  transparent  jelly. 

This  substance  occurs  in  the  clefls  of  ironstone  veins  at 
Eybenstock  in  the  Erzgebirge.  Breithaupt  separated  it  from 
opal,  with  which  it  had  previously  been  confounded;  and  to 
faim  we  are  indebted  for  the  above  description. 
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GARNET.- 
BvdMtlMdnl  Owmt,  H.  Jam.    CuVuiciilvi  Dadoubadnu,  D. 

Under  this  term  are  included  several  subatanceB,  consisting 
principally  of  the  same  elements,  but  united  in  variable  propor- 
tions, as  the  silicBlea  of  alumina,  lime,  iron,  and  manganese, 
isomorphic  bodies  which  have  the  property  of  replacing  each 
other  without  changing  the  crystalline  form,  ao  that  different 
formuls  must  he  employed  in  expressing  their  atomic  propor- 
tions. Sp.  Gr.  3-5  to  4-3.  H.  =  «-5  to  7-5.  Dr.  Thomson 
faas  attempted  to  show  that  the  species  garnet  is  a  mixture,  in 
Tarious  proportions,  of  the  three  different  silicates  which  com- 
pose  the  varieties  grossularite,  common  garnet,  and  ct^ophonite, 
and  are  sometimes  united  with  silicate  of  manganese  ;  but  to 
adopt  this  view  we  must  exclude  pyrnpc,  of  which  chromic  acid 
forms  an  essential  constituent.  More  knowledge  is  needed  in 
relation  to  this  interesting  class  of  minerals.  It  is  sufficient  to 
say  that  they  all  agree  so  far  in  their  external  characters  as  to 
present,  under  different  modifications,  the  same  primary  form, 
a  rhombic  dodecahedron.  As  they  are  made  into  distinct  spe- 
cies by  some  authors,  the  formuls  have  generally  been  added. 

I.  Almandins.     pRECtoua   Garnrt.     Edler   Granal,    W.    , 
Grenat,  H.     Grenat  noble,  Br.  Bt.     Combination  of  I  atom  of 
silicate  of  protoxide  of  iron,  1   atom  of  silicate  of  alumioi. 
Formula:  AIS+FS. 

Bohtink.                N*»  Voik.  Enjcu. 

Pilka X«t «-SI M-iiu 
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m-m  ViaoDtlln.  101«SWlchl>t.         II)  I- J  7  Wvcht'r. 
Bp.Gr.4-3.    ILI*lwa«6-5iiidT5. 

The  principal  color  of  this  beautiful  mineral  is  red  of  vari- 
ous shades,  having  sometimes  a  tinge  of  yellow  or  blue,  or  a 
smoky  aspect:  it  is  commonly  translucent,  often  transparent. 
It  occurs  crystallized  in  the  rhombic  dodecahedron,  and  may 
sometimes  be  cleaved,  though  not  without  difficulty,  parallel 
to  (he  planes  of  that  solid,  —  this  is  therefore  considered  its 
primary  form.  Fracture  conchoidal.  with  a  shining,  vitreous 
lustre.  B  B,  per  se,  it  fuses  into  a  black  globule,  which  acta 
upon  the  magnet,  and  with  borax  melts  idowly  into  a  daiic 
glass  tinged  by  iron.     Insoluble  in  acid. 

The  almandine  is  much  esteemed  as  a  precious  atone.  Its 
principal  localities  are  Ceylon  and  Pegu,  where  it  occurs  in 
alluvial   deposits,  and  Greenland,  whence   many  fine   stones 

•  GniHI,rti  of  Um  i»l«  ofpoBiinavIa  iHili. 
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have  been  obtaiaed  for  the  purposes  of  the  lapidu-j.  In 
smaller  but  most  beautiful  crfstats,  it  la  found  accwnpanying 
diopside  aod  talc,  at  Ala  in  Piedmont ;  sometiraea  near  Ely  in 
Fifeahire;  and  in  several  parts  of  Bohemia.  It  b  believed  to 
be  the  common  carbuncle  of  the  ancients,  though  they- also 
applied  this  term  to  the  ruby,  as  well  as  to  other  gems.* 

In  the  United  States  highly  perfect  and  polished  dodecahe* 
droDs  of  precious  garnet  are  abundant  in  a  compact  hornblend- 
ish  rocli  at  Hanover,  N.  H.  These  rarely  present  any  othei 
modifications  than  the  simple  replacement  of  the  edges  by  one 
place  (intargine  of  Haiiy),  fig.  2  of  the  next  variety;  but  at 
Franconia  and  Lisbon,  in  the  same  state,  very  brilliant  crys- 
tals, with  their  edges  replaced  by  three  planes  {iri  imargini  of 
Hauy),  as  represented  by  the  large  figure  under  the  same  va- 
riety, accompany  the  beds  of  iron  ore  in  the  form  of  geodes, 
associated  with  calcareous  spar,  and  sometimes  with  byssolite. 
In  New  York,  on  the  Croton  Aqueduct,  near  the  village  of 
Yonkera,  according  to  Prof.  Beck,  it  occurs  abundantly  in 
black  mica  and  gneiss  of  a  rose-red  and  dark  red  color,  in 
crystals  from  a  quarter  to  half  an  inch  in  diameter ;  and,  when 
cut  and  polished,  it  forms  a  beautiful  gem.  A  targe  irregular 
crystalline  mass  of  this  mineral,  found  in  the  same  neighbor- 
hood, weighed  about  60  pounds. 

2.  Common  Gaxnet.  Gemeiner  granat,  W.  Grenat  brun, 
&c.  H.  Color  reddish-,  yellowish-,  greenish-,  or  blackisb- 
browa,  and  it  diflers  from  precious  garnet  in  being  commonly 
opake,  or  only  translucent.  It  is  found  in  granular  messes, 
and  crystallized  in  dodecahedrons,  which  are  oRen  considera- 
bly modified.  Not  quite  so  hard  as  almandine ;  fracture  some- 
times uneven,  sometimes  lamellar. 


Fig.  I,  primary  rhombic  dodecahedron.  Fig.  2,  the  same, 
all  the  edges  being  replaced  by  six-sided  planes,  which,  being 
further  advanced  in  hg.  3,  reduce  those  of  (he  primary  crystd 
to  small  rhombs  ;  and  being  complete  in  fig.  4,  assume  the  form 
of  trapeziums,  forming  the  trapezoidal  garnet,  consisting  of  34 
similar  and  equal  trapezoidal  faces,  in  which  no  portion  of  the 
primitive  planes  is  visible.  Figs  2  and  3  have  each  36  faces, 
of  which  12  are  rhombs  and  24  are  hexaedrons. 

*  H*OM>>  AMimt  kJwnikijj,  p.  IK. 
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Common  {garnet  is  abundantly  diasemi Rated  in  some  of  the 
older  rocba,  as  mica  alate,  aerpentine,  and  gneiaa ;  and  some- 
times  in  granite.  It  is  met  with  in  most  countries  id  which 
those  rocks  occur,  and  is  often  so  abundant  ae  to  form  an  im- 
{Mtrtant  ore  to  the  iron  smelter.  Regular  dndecaliedrons  of 
eerera]  pouude  weight  have  been  found  at  Fahlun  in  Sweden; 
also  at  Arcndal  and  Kongsberg  in  Norway;  and  in  the  Ziljer- 
Ihal,  Tyrol.  In  the  mica  slates  of  Perthshire,  InTerneas-shire, 
Shetland,  and  the  Isle  of  Mull,  it  is  of  frequent  occurrence. 
At  Schwartzenberg  in  Saxony,  and  in  the  Bannat,  it  presents 
peculiarly  green-colored  crystals;  and  at  Vesuvius  occupies 
the  cavities  of  ejected  debris. 

In  the  United  States  common  garnet  is  very  generally  dif- 
fused throughout  the  primitive  rocks,  and  mineralogists  are  too 
familiar  with  its  localities  to  require  an  enumeration  of  ihem. 
At  some  localities  it  enters  into  the  composition  of  the  rock  to 
an  extent  almost  equal  to  that  of  either  of  the  regular  ingredi- 
ents. For  the  numerous  localities  the  student  may  consult 
Robinson's  Catalogue  of  A  mrrican  Mintrals. 

3.  Fyrenrite.  Pyrenit,  W.  Pjreneite,  J.  This  variety 
of  garnet  is  black,  and  occurs  in  minute  but  very  symtnetrical 
rhombic  dodecahedrons,  which  glisten  externally.  The  frac- 
ture is  uneven.  It  is  opake,  hard,  and  BB  loses  its  color, 
melting  easily  into  a  porous  black  slag.  It  occurs  imbedded  iu 
primitive  limestone,  in  the  Pic  Ere»-Lids  near  Bareges  in 
France,  and  ia  mica  schiste  in  the  Pyrenees. 

4.  Grossularite,  or  Grebn  Garnet.  The  following 
analyses  will  show  it  to  be  composed  of  simple  silicates,  the 
atoms  of  bases  agreeing  with  those  of  silica.  The  iron  being 
united  to  the  alumina,  and  the  manganese  to  the  lime,  their 
atoms  become  almost  equal,  as  shown  by  calculation  from  the 
last  analysis.  The  mineral  is  therefore  a  silicate  of  alumina 
■ud  lime.     Formula  AIS-HCalS. 
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8p.  Gr.  »^n;     IL— 6-:9. 

This  rare  miDeral  geaerally  aasumes  the  trapezoidal  foim  of 
crjstallizBtioo.  It  is  light  olive-greeit ;  *  transluceat  or  semi- 
transparent;  hard,  and  brilliant  externall]'.  Its  fracture  is 
conchoidal,  and  its  Iragmenta  possess  a  vitreous  lustre.  Its 
comportment  B  B  ia  similar  to  that  of  almandine,  only  that  the 
glass  produced  is  of  a  brownish  color.  It  occurs,  with  Ido- 
erase,  ia  a  greenish  grejr  argillaceous  rock,  near  the  rlTcr 
Wiloui  in  Siberia,  and  at  Telmarkeo  in  Norway. 

5.  Cyprine.  The  mineral  from  the  last-named  locality  has 
been  usually  regarded  as  a  variety  of  idocrase,  and  described 
under  the  name  of  cupreous  idocrase,  or  cyprine ;  but  from  the 
analysis  by  Mr.  Richardson  in  Dr.  Thomson's  laboratory,  it 
appears  that  it  contains  no  copper,  but  gives  the  same  results 
as  were  obtained  by  Wilcbimeister,  in  his  analysis  of  grossu- 
larite.  There  can  be  no  doubt  of  the  identity  of  the  two  min- 
erals.t  It  exhibits  occasionally  crystalline  faces,  and  has  a 
beautiful  smalt-blue  tinge.  Its  specific  gravity  is  3*2278.  It 
fuses  readily  with  etferrescence  into  a  globule  which  becomes 
black  in  the  oxidating  flame,  and  red  in  the  reducing  one. 
The  analysis  is  above  slated. 

6.  UwAHOwiTE.  X  Chrome  Garnet.  This  ia  a  rare  variety 
of  garnet,  made  known  by  one  of  the  industrious  mineralogists 
of  Russia,  and  which  probably  should  be  classed  here  with  green 
garnet,  to  which  it  bears  a  very  close  resemblance.  In  its  lively 
green  color  it  also  resembles  acherite,  a  variety  of  dioptase,  but 
it  contains  no  copper,  and  crystallizes  in  perfect  rhombic  dode- 
cahedrons, which  are  disposed  on  grounds  of  chromate  of  iron ; 
and  from  oxide  of  chrome  its  beautfui  emerald-green  color  is 
supposed  to  be  derived.  The  crystals  are  nearly  tran^arenL 
Hardness  7*5.  It  is  rather  moredifficultof  fusion  than  garnet, 
but  it  is  proved  to  belong  chemically  to  this  clnss  of  minerals. 
When  heated  it  does  not  give  out  water,  nor  decrepitate,  nor 
change  its  color.     With  borax  it  fuses  with  difficulty  into  a 


.      B.    [A».Eb.] 
t  Ib  bMor  of  H.  Umnw,  Pr»U«l  of  Iks  Impmlil  Aadany  i 
bsrf ,  wl  dHinlwd  lij  Van  Hh>,  in  »!.  i.  of  lh>  TniM.  of  Uu 
hUnlMif ,  p.  131 1  gr  PonndacPi  AuuIhi,  i^t.  3SB. 
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clear  chrome-green  glaas.  It  wu  found  at  Bisaersk,  in  the 
Ural  Mountains :  also  recentlj  in  one  of  the  Russian  mining  dis- 
tiicts,  attsched  to  masses  of  platinum.  It  has  not  been  analysed. 
7.  Aplomb.  Aplome,  H.  Combination  of  1  atom  silicate 
of  lime  and  1  atom  silicate  of  peroxide  of  iron.  It  should  be 
observed,  also,  that  it  has  the  aame  constitution  as  idocraae, 
though  in  hardneaa  and  crjstalline  form  the  two  minerals  differ 
essentially  from  each  other,  a  fact  which  we  well  know  has 
other  analogies  in  mineralogy.     Formula  CalS+FS. 


i>.0t.341.    1 


looaa  tndnnHiflcr. 


It  18  usually  considered  a  variety  of  garnet,  with  which  it 
agrees  tn  external  form  as  well  aa  in  general  aspect ;  but  differs 
in  this  respect,  that  although  it  commonly  occurs  in  rhombic 
dodecahedrons,  its  planes  are  striated  parallel  with  their  lesser 
diagonal,  which,  in  Haiiy'a  opinion,  indicates  its  primary  not 
to  be  a  rhombic  dodecahedron,  but  a  cube*  It  is  usually  of  a 
deep  brown  or  orange-brown  color ;  is  opske,  and  somewhat 
harder  than  quartz.     It  is  fusible  into  a  black  glass. 


Aplome  is  found  on  the  banks  of  the  river  Lena  in  Siberia, 
ID  the  Bannat,  and  at  Schwartzenberg  in  Saxony. 

8,  H.^NOAKEsiAN  Garnet.  Grenat  mangnne!<ie,  Bt.  Spe»- 
■artine,  Btvdant :  of  which  the  protoxide  of  manganese  forms 
from  20  to  35  per  cent. 
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Beudant  ( l^aiti,  tome  ii.,  p.  63)  records  fire  uialjsea  of 
this  rariety  including  the  three  here  giren,  and  adds  this  Tor- 
mula:  AlS+MnS.  In  the  second  and  third,  the  protnuide  of 
iron  is  included  with  the  manganese,  and  the  peroxide  with 
alumina,  in  the  first  analfBis. 

This  mineral  occurs  massive,  and  in  dodecahedral  crystals 
variously  modified;  it  is  slightly  translucent  on  the  edges.  It 
does  not  appear  to  possess  any  regular  structure ;  fracture 
commonly  ritreoua  and  imperfectly  conchoida] ;  color  deep 
hyacinth  or  browniah  red.  It  ia  fusible  B  B,  and,  by  the  de- 
cided green  color  it  exhibits  with  aoda  oa  platiua  foil,  marks 
distinctly  the  presence  of  mangaueHe. 

It  occurs  in  granite  near  Aschafienberg,  in  Franconia ;  at 
Finbo  and  firodbo  near  Fahlun  in  Sweden;  and  elsewhere. 
In  the  United  States,  at  Haddam,  Ct.,  it  occurs  in  crystals 
which  are  sometimes  four  inches  in  diameter,  of  a  laminated 
structure,  presenting  broad  faces  of  cleavage,  and  are  extremely 
brittle.  It  there  accompanies  crysoberyl  and  smoky  quartz.  At 
Jones  Eddy,  near  Bath,  Me.,  it  is  in  a  massive  form,  and 
abundant 

0.  Brown  Manganese  Garnet.  This  is  the  name  Dr. 
Thomson  has  given  to  the  well-known  mineral  accompanying 
the  franklinite.  at  Franklin,  N,  J.,  a  specimen  of  which  had 
been  sent  to  him  for  analysis  by  Dr.  Torrey.  The  results  of 
his  analysis  and  of  one  by  Seybert,*  which  differ  considerably 
from  that  of  the  last  variety  described,  are  here  given : 

aillea 33^16 33«a 

lAiH SMM >;«e 

Alnniiw T-9?J MM 

ProuiMasflniii IS'Mn .K-M 

FratotJ(l*«riu 


Divided  by  the  atomic  weights,  the  first  analysis  gives  an 
excess  of  atoms  of  bases  over  those  of  silica;  while,  by  the 
second,  throwing  out  the  water  and  magnesia,  the  atoms  of 
bases  and  of  silica  almost  precisely  agree;  but  nearly  two 
thirds  of  the  protoxide  of  manganese  are  replaced  by  protoxide 
of  iron.  This  mineral  differs  from  the  common  manganesian 
garnet  by  containing  a  large  portion  of  lime,  which  does  not 
exist  at  all  in  that  variety;  and  also  in  its  physical  characters, 
and  crystalline  form  ;  by  which,  when  further  examined,  it  will 
probably  prove  to  be  a  distinct  species.     It  is  usually  massive, 

•  ClniiUnd'i  Hiiianlii(7,  BMond  GdiUm,  f.  7«7. 
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md  19  usnciited  with  ■  peculiar  browmflh-yellow  garnet,  mas- 
Btre  and  in  dodecahetlTte,  which  haa  not  been  analvBed. 

Formula,  u  given  by  Dr.  Tbomaon  :  CalS+AIS+FS+MnS. 

10.  Ublanite.  Grenat  uoir,  H.  Greuat  Helauiie,  Br.  Bt. 
We  have  an  aniiysia  of  black  gnritet  by  Klaproth,  and  another 
by  WachtmeiHer,  the  resulta  of  which  are  here  given.  The 
locality  of  the  first  is  Dot  slated,  and  it  seems  to  have  been  a 
lime  garnet,  nearly  agreeing  in  composition  with  aplonie.  Of 
the  genuineness  of  the  latter  there  can  be  no  doubt. 

AmmUI. 
HUca 39-sa «IMS 


Piouiidtoflroa 94-91) 9^ 

tnuajia  gf  mufUH*  OMO M7 

H-U  Kliprath.  10IM3  WUih'i. 

Calculation  fronj  both  of  these  analyses  shows  the  mineral  to 
consist  of  nearly  equal  atoms  of  silica  and  bases.  Adopting 
the  last,  its  conatitutioQ  will  be  1  atom  silicate  of  alumina  and 
1  atom  of  the  other  bases,  combined  with  1  atom  silica.  For- 
mula :  AlS+(Mg+F+Cal+Mn}S. 

Sp.  Gr.  3  07.     H.  =:  6-75. 

Helaoite  is  usually  quite  black,*  often  with  a  resinous  and 
relvet  luatre,  and  completely  opake.  A  beautiful  black  emar- 
ginated  garnet  has  been  found  at  Franklin,  N.  J.,  exactly  r^ 
wmbling  that  from  Norway.  (See  fig.  2,  p.  20.)  It  also  oc- 
ean in  gneias  at  Germantown,  Penn. 

MeUniie  occurs  in  rhombic  dodecahedrons,  whose  edges  are 
replaced.  B  B,  it  fuses  alone  into  a  brilliant  black  globule;  with 
borax  difficullly  into  an  impure  green  glass  colored  tiy  iron. 

It  has  been  found  in  the  neighborhood  both  of  Naples  and 
Rome,  imbedded  in  ancient  lava;  in  Bohemia  in  basalt;  in 
the  iron  mines  of  Lapmark,  and  at  Areodal  in  Norway.  Very 
beautiful  black  dodecahedrons  are  found  in  the  Pyrenees,  near 
Bareges,  and  hence  this  variety  has  been  named  pt/rentitt. 

1 ).  CoLOPHOMTE.  Grenat  resinite,  H.  This  mineral,  com- 
posed of  round  particles,  which  may  be  separated  with  facility, 
is  of  a  greenish,  yellowish  brown, t  or  orange-red  color;  and 
presents,  both  superficially  and  when  fractured,  a  shining  vit- 
reous lustre.  Its  specific  gravity  is  3'5.  It  consists,  accord- 
ing to  Simon,  of  37  silica,  l3'o  alumina,  290  lime,  65  mag- 
nesia, 7*5  oxide  of  iron,  4'7S  oxide  of  manganese,  OS' oxide  of 

•  Whom  HikBlU,  fton  tk«  Gmk. 

tCstopbooiU,  ftoB  tka  OiMk,  ii  lUoiiao  UlUndB  Ml«r. 
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tiliDiam,  and  1*0  water.  Trolle  Wichtmeister  has  publiahed 
ten  analyses  of  this  mineral,  the  mean  of  which  gives  an  equal 
number  of  atoms  of  bases  and  of  silica,  or  shows  the  mineral 
to  consist  of  simple  silicates  of  lime  and  iron,  or  1  atom  of 
each.  Formula:  CalSfPS.  His  last  auBlysis  diifers  not 
materially  froni  the  fdlowing,  by  Seybert.    It  ia  thus  stated : 


It  is  found  with  magnetic  iron  ore  at  Arendal  in  Norway,  in 
talc  stale  in  Piedmont,  also  in  Ceylon.  In  the  United  Stales 
it  is  fuund  most  abundantly  at  Wijjborough,  N.  Y.,  where 
it  forms  ■  vein  consisting  of  coarse  granular  and  lamellar  con- 
cretions in  gneiss,  and  possesses  beautiful  colors.  Also  at 
Rogers  Rock,  in  a  liner  grained  variety,  of  a  yellow  and  red 
color.  A  rose-red,  fine,  granular  variety,  has  been  found  by 
Shepard  at  North  Madison,  Ct. 

12.  Allochroitb  is  of  a  greyish,  dingy  yellow,  or  reddish 
color,*  and  opake ;  its  compoaition  is  impalpable,  or  the  parti- 
cles BO  intimately  connected  that  they  cannot  be  distinguished; 
not  so  hard  aa  quqrtz,  but  gives  fire  with  steel ;  fracture  uneven. 
B  B  comports  iiself  like  melanite.  Contains  silica  35'0,  alumina 
8'0,  lime  30-0,  oxide  of  iron  I7'0,  oxide  of  manganese  :VS, 
—  Vaaqiuliit.  The  allochroite  is  principally  found  in  an  iron 
mine  near  Drammen  in  Norway. 

13.  pTROPB.f  Pyrop,  W.  Grenat,  rouge  de  feu,  granuii- 
forine,  H.  It  differs  from  the  other  varieties  in  containing  7*68 
per  cent,  of  chromic  acid,  and  by  having  a  part  of  its  iron  r^ 

*WWm  piolnMj  111  lUH,  liaiii  two  Oiwk  voida  rijail^Inf  (f  niloBi  oslan. 
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placed  b;  raa^esia.  Tlie  early  analjrsis  by  Khproth  dtB- 
corera  no  chromic  acid,  and  the  iwo  last  analyses  give  atom- 
ic proportioaa  that  caDUOt  be  stated  by  the  aame  formula. 

Bohanib  Tnlbliu.  UarMlU. 

SIKa W-M i9W<. 13-10 

illaBiiaa QS'SO au-OU tMO 

IJM *■», 1-99 8-ja 


Sp.  Or.  3-8      H.  —  7-5. 

It  is  Toand  only  in  rounded  or  angular  (trains,  of  a  red  color, 
which  is  Bomeiimes  clouded  with  yellow:  rarely  crystallized. 
It  is  transparent,  has  a  conchoidal  fracture  and  vitreous  lustre, 
and  acratches  glass;  that  ofCeylon,  B  B,  fuses  into  a  brilliant 
black  globule,  with  borax  into  a  cbrome-green  glass. 

Pyrope  is  found  imbedded  in  serpentine  at  Zoeblitz  in  Sax- 
ony, and  in  traptuff  (vacke  at  Meronits  and  Trziblilz  in  Bohe- 
mia, but  is  more  common  in  the  latter  country;  and  in  Cey- 
lon, in  alluvial  deposits,  accompanied  by  hyacinths  and  sap- 
phires. 

This  rich  variety  is  rarely  found  in  the  United  States.  The 
most  important  locality  is  Green  Creek,  Delaware  County, 
Pa.,  where  rolled  masses  of  more  than  an  inch  in  diamem 
have  been  obtained,  the  finest  of  which  are  in  the  cabinet  of 
J.  A.  Clay,  Esq.  of  Philadelphia.  According  to  Prof  Beck,  it 
is  found  in  Westchester  County,  N.  Y.,  in  gneiss,  and  is  oflen 
transparent,  varying  in  color  from  rose  to  blood-red,  with  a  tint 
of  blue.  At  Sturbridge,  Mass.,  it  has  been  found  by  Professor 
Hitchcock  in  gneiss,  accompanying  graphite.  Speciniena  of 
this  pyrope  which  have  been  cut  and  polished  are  equal  in  ap- 
pearance to  any  from  abroad  which  have  undergone  similar 
treatment.  Several  of  those  obtnined  by  Prof.  Hitchcock  may 
be  seen  in  the  Massachusetts  Slate  Collection.  Pyrnpe,  ac- 
cording to  Dr.  Jackson,  also  accompanies  the  plumbago  at 
Jeffrey,  N.  H.,  where  it  is  included  in  granite  veins  on  Monad- 
nock  Mount. 

14.  TopAzoLiTB.*  Topizolite.  —  Bonuoitin.  This  variety 
of  garnet  orcufs  in  remarkably  well-defined  dodecahedrons,  of 
a  topaz-yellow  color,  either  perfect,  or  more  commonly  exhib- 
iting a  very  low  fuur-sided  pyramid  on  each  plane ;  occasion- 
ally also  of  an  olive-green;  translucent.     It  consists  of  silica 

•IK  auMd  Am  lu  sBin  IhIbi  of  >  mmIt  toFu-T*llo«. 
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35']0,  ms^eaia  2,  lime  39,  ghtcina  4,  iron  35, 
—  Bonvoisin, 


ioD*' ITB'IO'. 

Am*" IWOW. 


It  is  found  at  MussB  in  Piedmont,  sometimeB  upon  rooMite. 

The  Succinite  of  Bonvoisin  is  considered  to  be  an  amorphons 
variety  of  topazolite.  It  is  amber-yellow*  and  translucent,  and 
occure  in  small  rounded  mnsaee :  it  is  not  hard  enough  to 
scratch  glatis,  but  easily  pulverizes,  and  melts  into  a  blackish 
globule  B  B. 

Its  locality  is  n  serpentine  rock  in  the  Vin  »alley,  forming 
part  of  the  great  valley  ofLans  in  Piedmont. 

la  CiNNAHON-STONE.t  Knneelstein,  W.  Essonlte,  H. 
The  following  analyses  show  the  per  centage  composition  of 
this  interesting  variety : 


Sfe..., 

CTk™. 



■■» 

M-W 

M-57 

iwsr 

S;»v 

T^fS::.::: 

ST'Ta  Klsprolh.  e;-lil  GkbUii.  100-31  AifvedHn.  M-K  LahaDt. 

The  protoiide  of  iron,  which  is  in  variable  proponiona, 
Beudant  unites  with  the  lime  in  the  formula,  which  ia  thus 
stated  by  him  :  AlS+CalS.  Dividing  hy  the  aiomic  weights, 
we  find  the  atoms  of  bases  to  agree  with  those  of  silica,  and  ol>- 
tainthe  above  atomic  constitution  of  this  mineral  from  either  of 
the  analyses.  It  ihus  has  preci!>ely  the  same  formula  with 
grossularite  and  idocrase,  from  the  last  of  which  it  diSers  en- 
tirely in  crystalline  form. 

Sp.  Gr.  3-5  —  3-6.     H.  =  65. 

This  mineral  commonly  occurs  in  masses  which  are  full  of 
fissures.  Its  general  color  is  red,  with  occasionally  a  hrown 
or  orange-yellow  tinge;  translucent,  rarely  transparent ;  frac- 
ture (lilt  conchoidal ;  lustre  vitreo-resinous ;  scratches  quartz 
with  difficulty.    B  B,  it  is  fusible  with  ebullition  into  a  darkish 

•  Bnoelii,  Fr,  Ainlwri  «b*n«  SuDslniu. 
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green  glass,  and  with  borax  melts  verj  readily  into  a  traospa- 
retit  glass,  more  or  less  feebly  tinged  by  iron. 

It  has  been  found  in  couaideraKIe  masses  in  some  of  tbe 
primitive  rocks  of  Ceyton,  and  imbedded  in  limestone  at 
Mslsjo  ill  Sweden  ;  but  is  most  commonly  met  witti  in  grains 
among  the  sand  of  certain  rivers,  both  in  Ceylon  and  in  Brazil. 
The  Romaniovite  of  Nordenakiold  is  considered  a  variety  of 
cinnamon-stone.  Its  color  is  brown  or  brownish  black,  and  it 
is  described  as  occurring  either  compact  or  in  crystalline 
plates  which  indicate  the  rhombic  dodecahedron  ;  fracture  res- 
inous, with  a  greasy  lustre ;  brittle,  but  bnrd  enough  to  scmtch 
felspar;  streak  light  yellow.  B  B,  it  melts  without  ebullition. 
Contains  silica41  24,  alumina  24  US,  lime  2476,  oxide  of  iron 
7-02,  magnesia  and  oxide  of  manganese  01)2,  volatile  parts  and 
loss  1-9S.  — iVorrfen.siioW.  It  occurs  at  Kimito  in  Finland. 
There  are  three  remarkable  localities  of  ihe  cinnamrn-slone 
variety  of  garnet  in  the  United  Slates,  tiz :  Carlisle  and  Box- 
borough,  Mass.,  and  Phippsburg,  Me. '  The  crystals  from  the 
first-named  locality  (discovered  by  Professor  Webster)  are  im- 
bedded in  limestone,  and  accompanied  by  idocrase,  eahlite, 
pargasiie,  and  scapolite.  The  small  ones  of  a  perfect  dodcca- 
bedral  form  are  nearly  transparent,  and  present  highly  polished 
surfaces;  some  were  found  quite  clear  on  their  surfaces,  and 
more  than  an  inch  in  diameter,  with  their  angles  and  edges  re- 
placed. Thespecimensfrom  Boxborough  and  Phipps  burg  pre- 
sent nothing  worthy  of  distinct  description,  as  they  resemble 
in  every  respect  those  already  mentioned;  but  the  latter  local- 
ity at  the  present  day  will  probably  furnish  the  mineralogist 
with  the  best  specimens  of  these  most  beautiful  gems.  Crys- 
lals,  sometimes  four  inches  in  dianieter,  have  also  recently  been 
discovered  in  the  limestone  of  Amherst,  N.  H.  They  are  of 
)ile  brown  color,  and  but  rarely  possess 
highly  polished  surfaces.  They  are  accom- 
nied  by  salilite  and  pargasite,  and  are  said 
to  be  very  abundant.  The  crystals  from 
Phippsbnrg  in  some  cases  present  the  priraa- 
y  dodecahedron  in  which  two  of  the  opposite 
faces  are  so  much  enlarged  or  comprfssed  as 
>  give  to  it  the  appearance  of  a  Rattened 
table,  as  shown  in  the  annexed  figure.  Rare- 
ly, also,  by  the  extension  of  six  faces  of  the  pri- 
mary, they  have  assumed  the  appearance  of  six-aided  prisms, 
terminated  by  trihedral  pyramids,  all  the  edges  being  replaced 
bj  tangent  planes,  as  in  the  common  emarginated  crystals. 
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IDOCRASE.- 
TsiDriu,  W.    IdKiMI,  B.    fjiusidtl  GuHt,  K.    CiHibocdIu  Dimtlrieu,  D. 

Composed,  according  to  the  careful   analfsia  of  MagDUE 
{Poggmdorf'i  Annaltn,  xxL,  50),  as  follows  ; 


...'Sir.." 

.■^':•s,;s•r:;■ 

:...""Wsr.. 

* 

^/^] 

Calculating  the  atomic  constitution  of  this  mineral  from  the 
meiin  of  these  four  analyses,  and  rejecting  the  variable  portions 
of  magnesia  and  protoxide  of  manganese  as  accidental,  the 
aloms  of  bases  (including  the  iron  with  the  alumina)  agree 
with  (he  atoms  of  silica.  It  is  therefore  composed  of  simple 
silicates,  expressed  by  the  formula,  AlS-|-CalS.t 
Sp.  Gr.  3  8  lo  3'4.     H.  =  C5. 

Idocrase  occura  crystallized,  either  aolilary  or  in  groups; 
and  mnssi?e.  The  general  form  of  the  crystals  is  a  quadran- 
gular prism,  which  sometimes  is  terminated  by  planes,  and  the 
edges  of  the  prism  are  oRen  replaced;  primary  form  a  right 
prism  with  square  bases;  yielding  readily  to  cleavage  paraTlel 
to  all  its  plBne.s,  with  sufficient  brilliancy  to  obtain  incidences 
of  90°  by  the  reflecting  goniometer  in  every  direction ,-  the 
prism  is  also  divisible  parallel  to  both  its  diagonals,  though 
not  easily  :  fracture  small  conchoidal,  and  shining.  Idocrase 
is  mostly  brownish-  or  yellowish-green,  sometimes  orange, 
rarely  black  ;  generally  tranalucent,  sometimes  nearly  transpa- 
rent; possesses  double  refraciion;  is  fusible  with  ebullitioa 
into  a  yellowish  translucent  globule,  and  forms  with  borax  a 
diaphanous  glass  tinged  green  by  iron. 

Fig.  1,(he  primary;  *  right  priim  with  square  bue*.  lo  6f[.  3  tha  lat- 
eral cdKes  nf  the  priam  are  rrplated  by  qiiBdrangular  pUneK,  ind  a  portion 
of  Ihc  BummU  is  replaced  by  lour  ilv-dded  ptanea.  In  fig.  8  Ihe  quadnu- 
ftular  planea  repUcins  the  ediceii  al  Ihe  prism  are  very  much  IncreaNd,  ao 
aa  greatly  to  reduce  the  ttterd  primary  plauea 

*Hoc™,  in  sllniliw  in  <U  Hitth  :  ■  nifcil  fliura,  uiaiiiii«  Uul  at  Otimt  fdat. 

{Tha  u»l]p>ii  orwnn  bj  Barkawik|r,  fl'H  lh>  urn*  Ibnnli.      (Sh  BmAuI, 

TnlU,l.lL,p.OT.)    Tbe7lbtui|raiwlUiUwrormiiUlbr«miMud(nMiiluiLh 
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Idocrase  is  met  with  both  in  vdcanic  and  primitive  coun- 
tries. It  oGCura  at  Monte  Somma,  or  in  the  ejected  masses  of 
Vesuvius,  where  its  crystals  line  the  cavities  of  volcanic  rocks, 
accompanied  by  garnet,  hornblende,  melanite,  mica,  and  icespar. 
Crystals,  occasionally  of  large  dimensions,  are  fonnd  at  this  lo- 
caliiy^  but  their  forms  are  complicated.  The  previous  fig.  3 
is  the  usual  crysiallizatlon  of  the  Siberian  idocrase,  which  is 
met  with  in  a  greenish  white  serpentine,  near  the  Lake  Baikal, 
and  on  the  banks  of  the  Wiloui;  but  by  far  the  finest  speci- 
mens come  from  Ala  in  the  Val  di  Brozzo,  in  Piedmont :  these 
are  in  general  semi-transparent,  present  fine  olive-green,  hair- 
bruwn,  and,  though  rarely,  perfect  black  colors:  are  deeply 
streaked  longitudinally,  and  are  as  remarkable  for  lustre  and 
brilliancy  as  for  the  symineiry  and  perfection  of  ibeir  crystal- 
line forms.  Large,  well-defined,  opake  crystals,  oflen  exceed- 
ing four  or  five  inches  in  diameter,  occur  at  Egge  near  Chris- 
tiansand  in  Norway.  At  Monzonia,  in  the  Fassa  valley,  crys- 
tals of  a  sulphur-yellow  color  have  been  found. 

EoEnAN.  It  occurs  in  diverging  groups  of  deeply  streak- 
ed translucent  crystals,  of  a  liver-brown  color,  whose  form 
is  that  of  a  ri^lit  rectangular  prjsm,  having  its  lateral  edges 
replaced.  B  B,  it  melts  with  intumescence  into  a  greenish 
blehby  glass.  It  occurs  at  Haslnu,  near  Eger,*  in  Bohemia, 
and  is  sometimes  accompanied  by  qunrtz  and  tremolile.  It 
bere  occurs  in  long,  reddish  brown,  deeply  striated  forms,  and  in 
columnar  masses:  also,  under  similar  circumstances,  in  Finland. 
Idocrase  is  very  rare  in  the  United  Stales,  and,  at  the 
time  ufthe  publication  of  the  second  edition  of  Cleaveland'a 
Mineralogy,  it  would  seem  that  not  a  single  locality  waa  pub- 
licly known.  The  locality  which  has  nince  supplied  the  best 
■pecimens  of  the  variety  egeran  is  at  Worcester,  Mass.,  where 
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it  was  found  io  a  qnarlzose  rock,  in  veins,  accompanied  by  py- 
roxene and  garnet.  The  same  variety  has  been  fnund  at  Phipps- 
burg.  Me.,  with  cinnamon-stone  and  axinite :  also  in  limestone 
at  Waabington,  Cl  ;  and  in  the  same  rock,  in  crystals  some- 
times an  inch  in  diameter,  at  Amity,  Orange  Counly,  N.  Y. 

XANTHITE.' 
This  mineral  is  composed,  according  to  the  soalyais  of  Dr. 
Thomson,  of 


Wuai 


■H-430 

Dr.  Thomson  made  two  analyses  ofihis  mineral;  but  the 
one  here  given  was  instituted  on  the  purest  specimen.  The 
iron  and  manganese  he  rejjards  aa  accidental,  and  he  records 
the  following  formula:  6CalS+5AlS. 

The  claims  of  this  mineral  to  the  character  of  a  distinct  spe* 
cies  are  founded  on  the  exHminalions  of  Dr.  Thomson  and 
Prof  Mather.t  by  which  it  is  shown  lu  differ  in  chemical, 
physical,  and  crystallographlcal  characters  from  the  preceding 
species,  of  which  it  has  been  supposed  to  he  a  variety.  Its 
hardness  does  not  exceed  2;  specific  gravity  3-221;  translu* 
cent  and  even  transparent,  possessing  double  refraction,  fi  8, 
per  se,  it  does  not  fuse ;  with  borax  melts  into  a  glass  which  is 
yellow  while  hot,  and  becomes  colorless  in  cooling.  It  readily 
yields  to  cleavage,  giving  a  doubly  oblique  prism,  measuring, 
according  to  Prof.  Mather,  P  on  M  97°  30',  P  on  T  94°,  M  on 
T  107°  30",  as  determined  by  the  reflecting  goniometer.  The 
cleavage  planes  may  be  exhibited  very  plainly  by  holding  the  la- 
minated masseato  the  tight.  The  color  is  tight  greyish  or  yellow. 

It  occurs  at  Amity,  N.  Y.,  under  similar  circumstances  with 
(he  species  last  described,  in  granular  and  foliated  masses, 
which  are  very  friable,  and  separate  into  grains  and  prisma 
■bout  fy  of  an  inch  in  length. 

GEHLENITE.  t 
Btrlobiti,  Sntaa.    ^MD  Oahlaiiluiim,  D. 

Combination  of  silica,  alumina,  lime,  and  oxide  of  iron. 

*Pn>m  it!  nlloweolDr,  nrnmad  hr  l>r.  TlifHiiftDii,    999  Annilt  oTthB  Lve^aDoTNaln- 
nl  HiMnj  </Stw  York,  for  ApriJ  JB,  1898. 
f  AiHclcuJininilsrileJau*,  T^.  iirlil,,  p-SStt 
%  GMIiaiU,  la  lunm  attht  Gkiau  ebum,  H.  Ckhka. 
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The  two  first  ire  the  MalTses  of  cryatnllized  itpecitneni ; 
the  Utter  of  the  compact  varietj.  Dr.  Clarke  baa  publiabed 
another  analysis,  so  difFerent  in  its  results  from  either  of  these, 
(bat  Beudant  questions  whether  the  mineml  renlly  was  ^ehlen- 
ite.  The  two  first  conduct  to  the  fnrmula,  At>S+3CalS+Aq.- 
—  as  slated  by  Beudnnt,  the  iron  being  united  with  the  lime. 
Sp.  Or.  298  to  302.     H.  =  55  to 6. 

Accordini;  to  Brooke,  the  primary  form  of  this  mineral  is 
ODcertain ;  *  but  it  occurs  in  rii;ht  square  prisms,  nearly  tp- 
protchine,  in  their  dimensions,  the  form  of  (he  cube;  some- 
times  isolated  ;  ^nerally  invested  by  calcareous  spar  ;  a^n^re- 
gated  irregularly  in  fcroups :  or  massive,  including  pleonastc. 
Its  usual  color  is  ftrey,  but  frequently  having  a  greenish  nr 
yellowish  tinge;  surface  commonly  rough  and  dull ;  when  suf- 
ficiently brilliant  for  the  use  of  the  reflecting  goniometer,  the 
crystals  afford  angles  of  911°  in  every  direction.  Fracture  un- 
even, passing  inio  splintery  :  opake,  the  fragments  feehly  Irnns- 
lucent  on  the  edges.  B  B,  gehlenite  suffers  little  change  when 
alone;  with  borax  it  melts  with  diflicnity  into  a  glass  colored 
by  iron.     It  (relatinizes  in  hented  mnrintic  acid. 

Mount  Monznni.  in  (he  Valley  of  Fnssa,  Tyrol,  is  its  only 
well  authen(iciteH  locality,  allhniigh  Monticelli  menilons  it  as 
occ'irrinff,  indistinctly  crystallized,  amnng  ihe  produciinns  of 
Vesuvius,  At  the  former  place  it  la  encompassed  by  calca- 
reous fptT,  and  the  greenish  and  greyish  substance  which  ac- 
companies the  spinels  and  idnrrniie  of  the  same  region,  has 
been  regarded  as  compact  gehlenite.t 

PREHNITE.t 

FiehDTli,  W.  H.    Aiolcnaiij  TilpbiH  Spir.  U.     Clulnjln  AbtiiUmih,  D. 

Comhinatian  of  silica,  alumina,  lime,  and  water. 


«ha  Ant  broD^t  ]t  tna  Um  Cap*  of  Ooud 


t,  Google 


EARTBr 
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SMS  Klijirotli.  9733  Tbomnn.  Ee-«Luii<r. 

The  first  aaalyBis  \tas  of  a  foliated  gpecimen  ;  the  other  two 
were  offibroua  varieties.  From  the  mean  of  seven  snsljrBes, 
including  these  three,  Dr.  Thomson  obtains  the  formula, 
QAIS+CalS'H-^Aq.  He  unites  the  protoxide  of  iron  with 
the  alumina. 

Sp.  Gr.  2-926.     H.  =  60  to  7-0. 

Generally  of  a  pale  greenish  or  yellowish  color,  with  a  vitre- 
ous or  pearly  lustre,  and  somewhat  (rsnslucent ;  becomes  elec- 
tric by  heat,  and  is  slowly  soluble  in  dilute  muriatic  acid.  It 
occurs  fibrous,  massive,  and  in  crystals,  which  are,  for  the 
most  part,  closelv  aggregated:  their  primnry  form  is  a  right 
rhombic  prism,  M  on  M'  99"  50' ;  but  the  crystals  are  subject 
to  modification  by  two  planes  on  the  summit,  al  al',  of  the 
following  figure.  It  presents  several  vsrieties  of  form.  Cleav- 
age distinct  parallel  to  P,  less  en  parallel  to  M.  Per  st,  it 
fuses  with  intumescence  into  a  white  or  pale-yellowish  frothy 
glass;  and  with  borax  forms  a  irensparent  bead. 

17.  KoDPBouTB,*  a  variety  in  small  transparent  rhombic 
tables  (fig.  I)  from  Bareges  in  the  Pyrenees;  has  a  white  or 
yellowish-while  color,  and  a  glistening  pearly  lustre.  It  con- 
sists, according  to  Vauquelin,  of  48  silica,  24  alumina,  23 
lime,  and  4  oxide  of  iroa ;  and  it  ia  fusible  into  a  irhite  frothy 
glass. 


>r  on  M'  .  .  .  .  99"  By 

P  or  H  on  M'  .  90  00 

M  or  H'on/   .  1S9  *S 

aloaaV.  ...  177  20 

/    .  .  .  .  92  00 

MorM'.  91  80 

M  on  c 128  80 


Crystallized   prehnite  in  considerable  quantity,  and   of  a 

Sirer  green  than  that  of  Europe,  is  found  at  the  Cspe  of  Good 
ope;  it  occurs  in  the  Fassa  valley,  Tyrol,  of  a  peculiar  bluish 
green  hue ;  with  sxinite  and  epidoie,  st  St,  Christophe  in  Dau- 
phine;  in  Carinthia,  Sweden,  and  elsewhere.  In  England  it 
has  been  noticed  in  Staffordshire,  at  Woodford  in  Gloucester- 
shire, and  at  Botsllack,  near  the  Land's  End,  Cornwall.     In 


•  Pna  tn  Omk  wgida  lifultyiai  i  llflii  ib 
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Scotlani}  i(  is  abundant  in  veins  traTeraing  trap  near  Dumbar< 
Ion;  at  Harilield  Moss,  near  Paisley;  at  Frisk;  Hall,  near 
Glasgow;  at  the  Castle  Rock  and  Salisbury  Cra^,  ;iear  Edin- 
burgh; in  the  Isles  of  Hull  and  Skye,&c.  The  Scotch  varie- 
ties in  general  exhibit  radiated,  botryoidai,  orbicular,  or  mam- 
mUlaled  masses  of  various  colors,  from  apple-green  to  straw- 
jellaw;  the  latter  particularly  at  Salisbury  Crag:  aometimea 
translucent  and  colorless,  as  at  the  Castle  Rock ;  and  very 
ofleo  while  and  opake,  as  in  Dumbartonshire. 

Id  the  United  States  large,  well-formed,  pale  green  colored 
crystals  have  been  found  in  trap  rock  at  Scotch  Plains  and  Pat- 
terson, N.  J.,  and  at  Farmington  and  Middleton,  Cl  ;  also  in 
rery  rich  deep  green  crystals,  associated  with  laumonite  and 
cbabasie  in  sienlte,  at  Charleslown,  and  recently  in  the  granite 
quarriea  at  Medford,  Alass,  It  is  a  singular  fact  that  not  a 
crystal  of  this  species  has  ever  been  met  with  in  the  trap  rocks 
of  Nova  Scotia. 


Z»lhh,W. 

STILBITE' 

ElilSiu,  n.  Bt.     Rulinttd  ZwtiM, 

I«1.nd.             F.m.               N. 

WU7Ili<iiija>.     SMa  DoBinlL  JW-t;  BbuIu.   W-ISTbouKnl 

Formula,  as  given  by  Beudant  from  the  three  first  analyses, 
and  as  also  stated  by  Dr.  Thomion  from  the  mean  of  five 
analyses,  including  his  own :  3AISH-CatS'M-6Aq.  The  potash 
is  to  be  regarded  as  an  accidental  and  variable  constituent,  aa 
in  three  out  of  five  analyses  which  have  been  published,  none 
was  found. 

Sp.  Gr.  20— 2-2.     H.  =  3-5  to  40. 

Its  eidors  are  white,  grey,  red,  and  brown;  translucent; 
lustre  vitreous,  except  on  the  faces  T,  which  exhibit  a  peculiar 
glistening  or  shining  pearly  appearance ;  primary  form  a  right 
rectangular  prism,  in  which  it  sometimes  occurs ;  but  it  is 
more  frequently  found  in  prisms  of  which  the  edges  are 
T^laced,  and  which  are  terminated  by  tetrahedral  summits; 
the  planes  forming  the  pyramids  being  placed  on  the  angles  of 


;a 
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the  prism.*  The  crjralalB  are  naoilly  ■ggregated  or  compreased 
into  BCc^ifortn  or  raBciculated  massea,  which,  when  broken,  pr^ 
aent  radintiona  from  the  centre.  Cleavage  parallel  to  the  plaoea 
T  and  M ,  the  latter  onl;  being  perrect ;  Tracture  nDe*en  ;  sur- 
face P  frequently  curved,  M  and  T  verticnllj  streaked.  It 
intumesces  B  B,  and  runs  into  a  blebby  colorless  glass.  It 
does  not  gelatinize  with  acids. 


.  130   so 
.  119    15  > 
.  IBS    80  5 


Slilhite  is  met  with  occasionally  in  the  fissures  of  prtmitiTe 
rocks,  and  in  mineral  veins ;  but  its  principil  repositories  are 
the  cavities  of  trap.  The  Faroe  I.tlaiiita  and  Iceland  are  the 
great  localities  of  this  beaiitirul  mineml.  Splendid  specimeos 
have  also  been  brought  rnim  Indore  in  the  Vendayah  Moua- 
tains  of  Hindustan,  and  from  Poonha,  where  it  is  accompanied 
by  poonhalite  and  a  beautiful  gem-like  green  apophyllite.  And 
very  beautiful  crystals,  of  a  brick-red  color,  occur  in  porphy- 
ritic  amygdaloid,  near  Kilpntrick  iu  Dumbartonshire;  and  in 
the  Fassa  Valley,  Tyrol.  Dauphin^,  Andreasberg  in  the  Hartz, 
Arendal  in  Norway,  Gustafsberg  near  Fahlun  in  Sweden,  and 
tbe  island  of  Arran,  are  alao  well-known  localities  of  stilbite; 
at  most  of  tbe  latter  it  being  found  in  granite  and  other  prim- 
itive rocks.     T[  has  also  been  brought  from  New  Holland. 

It  occurs  abund.)nlly  in  tbe  Kilpalrick  Hills  and  other  trap 
rocks  in  the  neighborhood  of  Glasgow.  It  is  the  most  com- 
mon mineral  in  the  amygdaloid  of  Nova  Scotia,  often  forming 
continuous  veins  of  considerabte  thickness  and  various  shades 
of  color,  associated  with,  and  containing  in  its  caviiies.the  va- 
rious other  interesting  minerals  of  that  region,  for  the  particu- 
lar local  ilies  of  which  the  student  may  consult  a  Memoir  on  the 
Mineralogy  and  Geology  of  Nova  Scotia,  published  in  the 

I  TJfbt  riHoabui  ptUm,  II  Da  H' 
I*  of  tbrt*  dtfHIB  ii  lliv  iMi 


icordiDf  to  IdTj,  tbe  prLmu^  form  of  t\\ 
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Amefie<m  •foumal  of  Sdaiee,  ydit.  xiv.  and  xv.,  and,  aa  en* 
larged,  id  the  Transactions  of  tkt  American  Academy  of  Sci- 
ence (iVero  Series,)  vol.  i.,  1833. 

Thestilbite  from  Nova  Scotia  larely  separates  itself  from 
the  fasciculated  forma  in  vhich  it  usually  occurs,  and  in 
which  sufficient  treedorn  is  Qot  given  for  the  produclion  ui\ 
of  perfect  crystals;  but  perfect  individuals  are  some- a7 
times  implanted  on   quartz,   presenting  the  primary  U 
prism  compressed  into  low  four-sided  tables,  with  the  |M** 
replacements  of  the  Bul id  angles  US',  elongated,  forming  M 
regular  beveled  edges  to  the  tables,  as  represented  in  the  \V\/ 
anaexed  figure.    This  is  the  common  form  in  which  the    ^^ 
crystals  of  this  mineral  come  to  us  from  the  Faroe  Islands. 

In  the  United  States,  owing  to  the  infrequent  occurrence  of 
extensive  masses  of  the  newest  traprocks,  it  rarely  occurs  under 
the  striking  forms  in  which  it  is  presented  to  us  from  abroad. 
It  is  found  sparingly  in  the  trap  range  of  Connecticut  and 
Hassachusetts ;  but  the  coarse  greenstone  of  Piermont,  N.  Y., 
and  Bergen  Hill,  N.  J.,  has  as  yet  supplied  much  the  finest  speci- 
mens. The  crystals  are  yellowish,  but  sometimes  of  a  pure 
white  color,  nearly  transparent,  and  with  very  brilliant  facea ; 
they  are  implanted  on  carbonate  of  lime,  or  interspersed  with 
analcime  and  apophyllite;  rarely  in  fasciculated  masses.  It 
also  forms  narrow  seams  in  some  of  the  primitive  rocks,  as  at 
Hadlyme,  in  Connecticut ;  opposite  West  Point ;  at  the  Har- 
lem Tunnel,  and  Dear  West  Farms,  New  York;  at  Bellows 
Falls,  Vermont. 

HEULANDITE. 
BblUiZ«o[iDi,VI'.    Tnr  de  Stilbiu,  H.    FoliBled  Zi^olilo,  J.     Hculuidiu,  £»oi<.* 

Combination  of  silica,  alumina,  lime,  and  water. 

XbI,  Cutrmia.       Bid,  E^oiron.        IFUd,  Finn. 

Elllia. .SS-Sa SMS ^14 

A1unh» 16-FT 1S4L 17-93 

Line 7-IB 818 7*5 

W.lar. 15-10 ll-OT lS-« 

Oilds  sflton    (Km 4.|« in^o 

M-II  Waliutedl  9»-I0  Rauliia.      lOO-l  1  Thoniim. 

It  consists,  according  to  the  mean  of  the  first  and  last  analy- 
sis, of  4  atoms  tersilicate  of  alumina,  1  atom  terailicate  of  lime, 
and  6  atoms  water.  Formula:  4AiS3+CalS3+6Aq.  It  thus 
diSera  in  composition  from  stilhite,  in  containing  an  additional 

«  EdiD.  PhlL  Jmu.,  toI.  Ti^  p.  119. 
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atomof  tersilicateof  Rlumina.    The  secood  analytugivei  aalf 
4  atoms  water. 

Sp.Gr.2-20.  H.  z=3-5  — 40. 
This  mineral,  vhich  conatituted  a  But>-«pecieB  by  Weroer, 
under  the  name  oi  foUated  zeoUft,  was  shown  by  Mr.  Brooke 
to  be  distinct  from  stilbite,  with  which  it  had  been  confounded 
by  Haiiy,  and  was  established  by  him  as  a  new  species  under 
tht;  name  of  heuUndite,  in  tesiimoDj  to  the  liberality  and  zeal  of 
Henry  Heuland,  Esq.  of  London.  It  commonly  occurs  crystal- 
lized  in  right  oblique-angled  prisms  (two  of  its  opposed  lateral 
planes  being  longer  than  the  other  two],  generally  modified  on 
the  angles  and  one  lateral  edge.*  Cleavage  parallel  only  to  the 
terminal  plane  P.  of  the  following  figures  highly  perfect.  Lu»- 
tre  vitreous,  except  P,  which  possesses  high  degrees  of  pearly 
lustre,  both  as  faces  of  cleavage  and  crystallization.  Generally 
translucent,  but  the  crystals  are  oflen  nearly  transparent  when 
colorless ;  from  which  it  varies  to  white,  yellow,  brownish,  and 
deep  red.  It  also  occura  massive;  frequently  in  a  globular 
form;  and  is  easily  frangible.  Bfi,  it  melts  with  intames- 
cence,  emitting  at  the  same  time  a  phospboresceot  light. 
With  acids  it  does  not  g  '        ' 
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The  varieties  of  heulandiie  are  usually  found  accompanied  by 
atilbite  in  the  vesicular  cavities  of  amygdaloidal  rocks,  and  in 
certain  metalliferous  veins.  The  Faroe  Isles  and  Iceland  aSbrd 
the  finest  crystals ;  but  splendid  specimens  have  also  been 
brought  from  the  Vendayah  Mountains  in  Hindustan,  and 
recently  from  New  Holland.  At  Cape  Blomidon,  and  the 
Two  Islands,  in  Nova  Scotia,  it  occurs  in  crystals  of  a  pure 
white  color,  and  highly  nacreous  lustre,  frequently  an  inch 
and  a  half  in  length,  associated  with  apophylHte,  chabasie, 
&c.  Campsie,  near  Dumbarton,  and  the  Fassa  Valley,  Tyrol, 
are  the  localities  of  the  red  variety. 


*  ^e  prinAn  tana  dT  Uiii  ipwfli,  mccDT<]lll|r  to 
!■  u  ciUin»  tbinibtc  pritiD,  P  od  U  103°  ]',  N  « 
d'ua  Collaolloii  M  Uintnu,  (brmte  pu  H.  Ham 


ta  cnaullofTBpliflT,  U.  L«Ty, 
aA,"\.U.'f.*a.    [iCiTWo 
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In  the  United  States,  at  Chester,  Mass.,  Bccompaajing 
ebabasie  on  mica  slate,  and  with  stilbite  and  chatiasie  on  gneia^ 
at  Hadlyme,  Conn.  In  New  Jersej,  in  trap  rock,  at  Bound 
Brook  and  Patterson.  On  New  York  Island,  in  gneiss,  and 
faandsoniely  crysullized  with  yellow  fasciculated  stilbite,  near 
Kipp's  Bay  ;  but  the  crystals  from  these  last  localities  are  amalL 
At  Jones  FalU,  near  Baltimore,  it  is  found  in  modified  crystals 
similar  to  fig,  4,  associated  with  stilbite  and  Haydenife.  At 
Sackasunny,  N.  J.  it  also  occurs  in  gneiea,  in  rery  brilliaDt 
crystals,  with  phosphate  of  lime. 

The  form  of  the  most  beautiful  and  brilliant  secondary  crys- 
tals, from  Nora  Scotia,  is  that  represented  by  fig.  3.  It  is  iii> 
variably  the  case  that  the  replacemeuta  /,  are  smaller  on  the 

f't-  3-  Fit-  4. 
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large'CITstals,  in  proportion  to  their  other  dimensions,  than  on 
the  smail  ones,  being  sometimes  barely  perceptible  to  the  eye. 
In  the  rerjr  smalle?'  crystals  the  Replacements  f,  have  become 
eo  extended,  as  to  reduce  the  length  of  the  figure  to  nearly  the 
same  dimensions  with  iiL:  breadth,  thus  giving  rise  to  what 
night  appear,  at  first  sight,  .-i  square  prism  terminated  by  low, 
obtuse,  four-sided  pyramids,  rbot'ng  upon  the  two  opposite  la- 
teral faces  of  the  crystal,  as  shown  in  fig.  4.  As  a  and  a'  usu- 
ally nieet,  these  pyramids  are  very  perfect." 


>Bi>ailiiHTii(.   {M.Ltn.    , 
kunlfal  Biunl,  aeemir\%  id  h 

lO-.*  'iTlHlwibeeiiruni'^'t 
bmi  Dur  Buliimgn,  Hd. ;  >d<I 
ulkwUf  of  U.  U*r,  !wm  Amir 


ptBTtjr  vh^le  crT>Lall,  the  priiDBr*  AiEia 
■k^f.  St  1  Rifhl  lauHiipiiiin,  Mob  W  13 


■iiuiaititiiitiwiKaiiFiij.    Tki>  mloanl 

■iTiu  ill  i;iT<u!>  wilh  Hianl  ot  Uh  fbnni  oF  Hwiluidils  ftinn  Nun  Bcalim,  I  vu  ntk- 
■•d  IbM  llHf  wm  til  dsiind  Awn  tlia  •laiki  nplicamenu  ot  Ik*  uala  hunl  tiff, 
w4  obtiutt  BpJiiJ  Ku^  of  tin  nm*  priinvj  Klfbi  obliqi*  ■nrlsJ  prbn,  m  flfund  ud 
i«Knbed  ibon.  Crjiuli  AihlUtiu  twj  tttg*  of  thH*  mMlActtioot  nr*  ghotrved, 
bM It- *•  ■>»<••  UHBiai>d«s»a''t£e DM HKomiHDiiinp*.  OBAinlKr«sinpwla( ttwlr 
hwdiMH,  mod  BrrgfiwniD  chuHtan,  and  hiliuilv  la  aMalii  ain  stbar  claiTafa  Ihu 
that  nil  kooon  la  Haalandlta,  Hufa  doaU  acaiHd  to  hb^b  at  la  tkair  idaaUlr.  Bat 
lodacid*  ths  poini,  IrHnHatadHr.^aMkMBisbai,  u  HpaiUa  Uia  beal  crrniib  mn  tW 
apaaiawD*  in  nj  ponatilBt,  aa4  ankjeat  Ibam  to  HsaaBmaant  by  Iki  refactlnt — 

ui,uIwillki»wllM  nblleiHHildlwnIh*niJt«nniiiMsDCair  " '  -^ 

■aat.    HainrarHBallwtPaaMfhaaSV>,  HonT  13()>,  Mod 
»,  aad  xMi  thai  ba  kH  M  ilovH  tSa  mlHi   " 


iBtt- 


I  b  tki  UhI.  (DdEAik  PML  Hm,,  1 
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It  contains,  according  to  the  analyBis  of  CoTelli,  the  follow- 
ing coDBtitaeDtfl  : 


B;  thus  dividing  the  products  by  the  atomic  weights,  «a  given 

in  the  table,  ve  obtain  four  atoms  silicate  of  alumina,  one 

atom  bisilicateof  lime,  and  two  atoms  water.     Formula:  4A1S 

+<:;alS=+2Aq.     5A1S,  is  given  by  Beudant 

Sp.  Gr.  24.     H.  =  50— 55. 

Color  white  or  yellowish ;  transparent,  translucent,  <a  opake, 
—  the  lustre  inclining  to  opalescent  in  the  first  case,  to  pearly 
when  opake ;  and  the  color  to  grey  when  transparent ' 
whitish  when  opake.  Cleavage  perfect  parallel  to  i*"-  .  r 
of  the  hexagonal  prism,  its  primary  form  ;  fracti:'  ■  i  ■  .  ,ual. 
It  occurs   in   attached  regular  heiahedral   -.'  -.lyatals, 

with  ibe  lateral  and  terminal  edges  re'  .•uown  in  the 

following  figure. 


meinnmiMit  araa  owlnf  to  lh>  Imr''  ''       .ko  Furikix.    lIinijh«vU«d  IkuUi* 

imIt  differtuce  betwean  Iha  Im  miori  ,.oin  to  ba,  (bit.  In  lb*  BHUimiiiliu,  m 

euoot  qniu  K  mdil*  tna  th<  fnduii  '^■*ii|«>  \>f  which  Iha  nllimUa  tgan,  ^ppoHd 
fay  M.  Uv}  to  b«  ■  bif ht  Bqntro  pritoi,  ii  pradvced.  It  ii  Ea  nl^ncfl  to  tbu  sEnglo 
pecBliiriiT  (tn  Iha  ipproilmBiioD  Drilio  rnitnli  to  •  Right  iqun  pruin)bolbu  nnMi 
H.  Ltry'i  mincnl,  ■■  wtll  •■  ihe  crritih  from  Noti  gcotli,  Ibil  Ibojr  bin  bllftiU 
bam  fo  hifhrj  piiind  b^  iniaonla^iu.*    (An.  Ed.} 

LiicoL^iiii.     (Pnif.  llUikaxk.     Klprrt  flit  OwUgitat  JgWf  tf  JfMMo>mtU,  IL 
ffla.)     Thii  ninenl  hitiu  hatn  tanhti  inTeitigitfid,  pravn  to  ba  onf;^  >  Tttioly  of 

Ibrm  of  timiJarlr  modidtd  cr^BUli,  excapttng  tbst  tho/sra  navorToptKod  oatbe  olttida 
■olid  ■iief«aby  tha  pUnciflr.  PFof.  liltchcodi,  hj  mn  appfDvinata  nHUDrflmaDtDf  th* 
■lui*>MoiiT,withil»iaiDBaa(taiiiaiiialai,  ExindthtDi  la  diffai  uonduiblr  Ihm  Uio- 
ludils.  But  the  rrjiBUh  wan  too  finall  to  idmit  of  ucnnta  iiHaaacaiiMBt  with  tbtl 
iutrtiiiHiit,  aiHl  tbiEr  anflBi  ban  abica  boan  dutaradiwd  bj  lit.  Taaefaeiaaebar,  whb  Ih* 
raflaaiLng  fooiooiotaf,  ud  fbund  to  ifrea  with  tba  naordad  matauninoiita  livoa  by 
Pbllljpa.  t  TbF  aijitila  oT  Lincohiila  tit  suallT  Terr  ■mill,  raqaiiiot  a  mlanampa  in 
Unir  aiaminaliiin.  Thay  octni  in  tba  Taiicnki  canitiai  of  tha  unijililDidi]  tnp,  tl 
SoaiSeld.  Mill.,  andoaniaiii,  at  Ballowi  Fllli,  Vl  Bimilul;  madrfinl  cir''*'*  >^n 
mora  TDcantW  boao  Ibnna  in  cuaiaa,  oa  Naw  YoA  lilaad,  ud  aiHianDtlr  m  tha  iuaa 
roch,  It  euebaDnaj,  N.  J.    {Ah.£b.] 
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(^^^ 


r  OQ  r  coDUgaoni  .  .  154°  4V 
ronM lis   S8 


•^j^y?'' 


Vliih  nitric  acid  it  efieiresceB  ind  reajilj  forniB  a  jelly; 
ud  alone,  B  B,  fuses  nith  eflervescence  inlo  a  white,  opake, 
and  somewhat  porous  globule.  Laminte  exposed  to  the  flame  or 
s  candle  do  not  lose  their  transparenc;.  With  boracic  acid  on 
plstina  wire,  it  affords  a  limpid  colorless  globule ;  and  with  salt 
of  phosphorus  in  proper  proportions,  yields  a  pearly  bead,  which 
appears  milky  and  opake  when  hot,  but  becomes  translucent 
00  cooling. 

^  This  mineral  was  described  by  Monticelli  and  CotcIM,  in 
their.  Prodramo  dr.Ua  Mituralogia  Vesvviaaa,  and  named  by 
these  m in Sr ((insists  in  honor  of  our  illustrious  countryman.  Sir 
Humphrey  Dsry.  It  occurs  in  the  more  ancient  rocks  ofVe- 
sufius,  accompanying  garnet,  mica,  wollostooiie,  &La.  It  may 
be  distinguished  from  ne^heline  by  the  length  of  its  crystals 
invariably  exceeding  their  brnadth,  the  reverse  of  which  is  the 
case  in  that  mineral ;  its  specilic  gravity  is  also  much  lower; 
and  nepbeline  is  not  acted  upon  by  acid  as  this  is.  {AUaa't 
Manual.)  It  differs  from  nepheline  also,  in  containing  12  per 
cent,  of  lime,  and  no  trace  of  soda,  of  which  Arfwedson  found 
20  per  cent,  in  the  former.  It  is  classed  with  nepheline  by 
some  authors,  but  until  the  evidence  of  its  identity  with  that 
species  is  undoubted,  we  shall  not  greatly  err  in  allowing  it  to 
remain  by  itself,  according  to  the  determination  of  the  authors 
above  alluded  to.  The  distinguishing  characteristic  of  the 
two  minerals  is  well  shown  by  the  formulc 


LooOBit,  w.    i^< 
Combination  of  silica,  alumina,  lime,  and  water. 


•  In  hMwr  of  auiii  di  t> 
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Cubgoig  asid     04 S-S IKW 

8B«I  OmillB.    IDCKia  Vc^iL         W'TS  CooulL 

The  mean  of  the  two  lirat  analyses  gives,  when  divided  bj 
the  atomic  weights,  3  atoms  bieilicate  of  alumina,  I  atom  bi- 
siliuate  of  lime,  and  &  atoms  water.  Connelt'B  differs  onljr  in 
an  atom  less  of  water,  and  thus  comes  ver;  near  to  the  first 
analysis.  We  shall  therefore  adopt  the  formula  3AISH-Gal^ 
4A<i. 

Sp.  Gr.  2'3.     H.  abore  4.0  when  fresh. 

This  mineral  occurs  in  aggregated  crystalline  masses,  deeply 
striated  ;  or  in  separate  crystals  of  several  varieties  of  form,  and 
sometimes  in  that  of  its  primary  crystal, —  an  oblique  rhombic 
prism,  of  which  the  inclination  of  the  terminal  planeisfrom  one 
acute  angle  to  the  other  :  this  prism  yields  to  cleavage  parallel  to 
its  laterd  planes  and  both  diagonals.     It  is  white,  or  yellowish 
white,  sometimes  with  a  tinge  of  red ;  and  is  transparent  or  trans- 
lucent.   B  B,  with  borax  it  intumesces,  and  fuses  into  a  •-..'  ■.. 
less  glass:  per  se,  it  first  forms  a  white  spumous  en-     .         ,.| 
on  continuing  the  heat,  becomes  translucent,     t'    .",....  ..ites 

with  nitric  or  muriatic  acid. 


Laamnnite  was  formerly  termed  the  tfflaracmt  zeolite,  on 
accouut  of  its  losing  its  water  on  exposure  to  the  sir  ;  in  con- 
sequence of  which  it  becomes  opake,  of  a  shining  white  color, 
and  pearly  lustre ;  and  eventually  falls  into  a  white  powder, 
similar  to  that  resulting  from  the  decomposition  of  Glauber's 
salt.* 

This  mineral  was  first  discovered  in  the  lead  mine  of  Huelgoel 
in  Brittany,  lining  the  cavitiesof  the  veins.  It  has  since  been 
found  in  trap  in  Iceland  and  Faroe  ;  at  St.  Gothard ;    forming 


oaUf  iaal«d,  io  wbltui  thnj  wUL  bv  tafb  If^DIt  (M  t« 
Bil|Kt  •nduf*!  iba  THHkif  ailHl  wkk  wiMi  ia  Um  via 
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large  iiibb«8,  which  exhibit  a  ndiating  and  divergent  structure, 
in  the  F^ssa-lhal,  Tyrol ;  near  Pakley  io  Renfrewshire  ;  at  the 
Kitpatrick  HiJls,  Duatbartooehire ;  near  Loch  Enort  in  the  Isle 
of  Sbye,  Bccompanying  Btilbite;  and  at  Port  Ruah  in  Ireland 
with  analcime.and  Btilbite  in  trap  rocks.  More  recently  it  bu 
been  diacoMfred  in  the  amygdaloid  of  Nova  Scotia,  occupying 
oTen-ahaped  caritiee  and  hollow  veins,  as  at  Peter's  Point  and 
Sandy  Cove,  interspersed  with  calc-epar,  apopbyllite,  stilbile, 
and  specular  iron. 

In  the  United  States  it  waa  early  diacorered  by  Professor 
8illiinan,  in  the  trap  near  New  Haven,  Ct.  Fine  Bpecimeos 
have  beea  found  in  gneiss,  on  the  banks  of  the  Schuyl- 
kill, Pa.,  at  Phillipstown,  Putnam  county,  N.  Y.,  with  stil- 
bite  in  felspar;  aleo,  in  very  perfect  crystals,  in  the  sienite 
of  Charleatown,  Mass.,  and  in  the  gneiss  of  Fhippsburg,  Me. 
The  last  named  locality  baa  afforded  the  most  magaificent 
crystals  hitherto  met  with  in  the  United  States.  They  are  as- 
sociated with  quartz  and  felspar  in  a  drusay  form  ;  the  whole 
forming  a  vein  a  foot  thick,  into  the  larger  cavities  of  which 
implanted  crystals  of  the  laumouite  are  seen  to  project,  often 
more  than  an  inch  in  length,  colorleas  and  nearly  transparent, 
and  rarely  replaced  on  the  acute  solid  anglea  of  the  prism  by 
single  planes. 

ZOISITE.' 

Zobit,  W.    Vit.  d'Epiilou,  B.    Vu.  Aii{iliu  Rbonboldtiu,  D. 

Co'i'iination  of  silica,  alumina,  and  lime,  with  a  little  protoxide 
of  iron. 

Cuiaikli.  BiTnulb.  Curistliii. 


.  .Jo25. . 


WlUli.. 


Ml.  '   :     '  -.."       W-sa  Bodioli.      SS-U  Tbomwn. 

Protoxide  of  iron  and  walei  ',  ■  i,i;  ri'tarded  as  accidental,  the 
formula  deduced  from  these  i^t,  ,-  r:.  :'vaes,  and  as  given  by 
Beudant  and  Dr.  Thomson,  isU.^  •<■  i  .'^. 

Sp,  Gr.  32  to  3-3.     ii.  -  70. 

It  occurs  in  oblique  rhombic  pri-ir  •  ,;  <:■:■%•.  greyish- 
yellow,  or  brown  color,  but  which  Brerai.'_  pn.-.i.  'ninnto 
deep  longitudinal  striie  ;  P  on  M  unknown;  >l  -ii.  ^'  "'>* 
30',  according  to  Brooke.  The  obtuse  latere  t-.'^'t  '■''  tnr- 
prism  are  often  rounded,  and  the  terminations  incomj.li  'e.  It 
also  occurs  massive,  and  cleaves  parallel  to  the  sides  and  bcii!) 

•  Zoulto,  mtut  tb*  Bma  da  Zofa. 
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diagonsla  of  the  priBm,  bat  not  with  brilliant  anrfaces.  It  has 
ft  pearly  luitre,  and  ia  tratjsluceat.  Alone,  B  B,  it  ftiaea  on 
the  outer  edges  into  a  jellowish  transparent  glaas,  but  finally 
into  a  vilreoua  scoria ;  with  borax  intumesces,  and  forma  a 
diaphanous  glass. 

It  is  met  with  in  the  Bucher  Mountain  and  the  San  Alp  in 
Slyria,  in  a  rock  composed  of  kyanite,  garnet,  and  augite;  in 
granite  in  Bajreuth;  also  in  Bavaria,  Salzburg,  the  Tyrol,  and 
the  Valtaia.  It  is  raentianed  by  Jameson  as  occurring  at  Gleo- 
elg  Id  Inverness-shire  and  in  Shetland. 

In  the  United  Stales  it  is  found  at  Wardsborough  and  Mont- 
pelier,  Vl;  MJford,  Ct. ;  Goshen  and  Williamsburg,  Mass. 

This  species  is  by  Mohs  and  others  united  with  epidote, 
from  which  it  principally  differs  in  color,  in  atomic  constitu- 
tion, and,  as  it  would  appear,  in  crystalline  form,  but  ihis  latter 
haa  not,  as  yet,  been  fully  determined. 

EPIDOTE." 

Prtmuuri^  Auflt*  Spu,  H.    FiiucEi,  W.     Epldou,  H.    Tballlu,  r«KM.     DtU 
pbiDlu.   AufitD  Rhamboidaiu,  D. 

Combination  of  silica,  alumina,  protoxide  of  iron,  and  lime. 

Mn.  ^iiXftt.  Ilk  8t  John.     UthwISIUs. 


9MD«ccnUi.     S»5  Vuipuliii  IIXHIO  Bendiiit.    89^  TtomHit. 

In  these  analyses  the  proportion  of  silica  varies  bat  IJttl*.  but 
there  is  a  great  variation  in  the  other  constituents.  Beudant, 
adopting  his  own  analysis  and  that  of  Descotlis,  Mates  the  for- 
mula thus :  2A1S+FS.  He  thus  includes  the  lime  with  the 
iron.  But  the  formula  which  shows  the  lime  as  an  essential 
constituent  would  seem  to  express  more  truly  the  composition 
of  this  species;  and  the  purest  crystals  which  have  been  ana- 
lyzed, give  nearly  an  equs,\'  number  of  atoms  of  silica  and 
bases  — thus  stated  by  Dr.  Thomson:  4AIS+3CalS+2FS. 
Sp.  Gi:  3-42.     H.  =  6-0  —  70. 

This  ininera.1  is  found  granular,  massive,  and  in  prismatic 
crystals,  va^usly  terminated  and  longitudinally  striated.  Color 
green  of 'different  shades,  occasionally  almost  hlack,  rarely  brown 
or  I'Gddish.  It  has  a  shining  lustre  ;  and  is  somewhat  transpa- 
rent. The  primary  crystal  is  a  right  oblique-angled  prism,  of 
about  115°  30'  and  64  30';  and  it  cleaves  with  brilliant  sur- 
faces, parallel  to  the  sides  and  lesser  diagonal  of  the  prism. 
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B  B,  it  iotDmeaces,  but  does  not,  efen  bj  a  strong  heat,  com- 
pletely iq^JL:  with  borut  it  intumeaces,  and  then  fuses  into  a 
glass  colored  tty  iron — unless  manganese  predominate,  in 
which  case  it  assnroes,  in  tbe  oxidating  flame,  an  amethystine 
tioge.  ^ 

According  loVon  Kobell,  this  and  the  preceding  species 
swell  and  froth,  fusing  ^:  3  to  3^,  into  a  blistered,  cauliflower- 
like mass,  or  slag,  which  is  white  or  yellowish  with  tbe  first, 
and  black  or  dark  bvwn  with  the  latter. 


■^ 


.  Fif.  1.  Tb«  prlmiry;  ■  nAt  piism,  of  which  the  buei  are  oblique- 
angled  paraUelogrami.  Of  thii  Ibere  are  Mveral  nodlficiitioDj,  which 
comuKHily  do  not  appear  to  hive  much  direct  affinity  with  the  primilive : 
Fig.  2  exhibit)  one  of  th«  moat  ilmple. 
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"is  not  often  fonnd  massive,  but  chiefly  in  crystals, 
rar^  >,  ■. '..  fri^m  the  acicular  to  near  an  inch  in  diameter, 
and  St'  ■  ,  i' .  ]■  length  ;  the  acicular  are  met  with  in  tbe 
department  oi'      -      -    '    ince,  at  Bourg  d'Oiaans  in  Dauphine, 

B  the  Alps,  &c.^  ;  ■ .       .  ,  r  KarsTCn.)     The  larger  occur  at 


Arendal  in  Norway,  sjm; 

Dandrada,  or  Arendalitc)  i  <  r 

localities  consist  of  concern'    ■ 

mit  of  removal,  and  thus,  O'  - 

one  of  smaller  size,  but  more  '  - 

dneed  with  facility.    It  belongs  i ' 

is  mly  found  in  veins  and  fissurt>. 

qaantities,  it  occurs  in  many 

net,  felspar,  Adularia,  axinite,  and  asbeatuci, 

which  chiefly  accompany  it 


Sweden  {AcatUiconitto{ 
i6cent  crystals  from  these 
tbe  exterior  of  which  ad- 

'<rge  imperfect  crystal, 
formed,  may  be  pro-' 

'   ',  ,>-imitive  rocks,  but 


■tUobueofltepiliiiM.  I 
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In  the  United  States,  crystalB,  resembling  in  size,  cnlor  and 
form,  tboae  from  Norway  and  Sweden,  occur  in  tin.  iron  mine 
at  Franconin,  and  Li^n,  N.  H.  Also  a  T«riely  preciselj 
similar  to  that  from  Piedmont,  at  Haddam,  Ct  Shfpard.  At 
Newbary,  Athol,  Rowe,  and  Nahant,  Mass.,  E^  crystallized  : 
at  the  rormer  in  the  fissures  of  an  amorpboua  garnet.  —  J.  W. 
Wtbsttr.  At  Lebanon,  N.  H.,  hu^e  crystals  are  aaaociated 
with,  and  imbedded  in  Zoisite.  —  C.  T.  Jacksmt. 

Grtntular  epiilote.  Scorza,  Br.  Ap|Kars  from  its  analyaia 
to  be  epidote  reduced  to  small  grains  by  attrition.  It  occurs 
on  the  banks  of  the  rirer  Arangos,  near  Muska  in  Transyl- 
vania, and  is  culled  Scorxa  by  the  inhabitants  of  the  connlry. 

Manganesian  epidote.  Manganese  oxyd^  siliciffre,  H.  Epi- 
dote violet,  Bl'  Occurs  in  small  prismatic  crystals  of  a  violet 
<H  reddish- brown  color,  which  are  generally  asaocialed  in 
groups,  sometimes  imbedded  in  asbestus.  It  ia  opake,  and 
yields  to  the  knife ;  contains,  by  the  analyses  of  Hartwell,  14 
per  cent  of  aeaqnioxide  of  manganese,  wliich  replaces  protox- 
ide of  iron.  B  B,  it  fuaee  easily  into  a  black  glass,  —  with 
borax  into  a  transparent  one,  exhibiting  in  the  oxidizing  flame 
the  amethystine  tinge  of  manganese.* 

This  variety  occurs  at  St.  Marcel,  in  the  valley  of  Aosta,  in 
Piedmont,  in  gneiss  accompanied  by  oxide  of  manganese, 
qoartz,  asbestus,  &.C.     The  following  are  its  constituents  : 


HigDHih i-aioiu**riuudiw|>.i)-« 

lixWHutwdl  t  9M7JWIHKI.I 

ASINITEJ 

Ptiimtllc  Aiinlu,  H.    Aiinll,  W.    Airnilb  1-    lliumantm*,  J.    ThnmlM.    Yue- 

UU.    Hrah*  »«■■,  D. 

Combination  of  silica,  alunina,  lime,  oxide  of  iron,  and 
manganese. 

•  H.  Bobmra  |a]  bmt   iho<ii  (hit  l^i'  Tuigl^  or  tpidoM,  u  ir>|]  ■■  tin  nUe  of  BUI- 

finsia  found  >t  Uia  lEina  Irxiliir,  i-mutni  tin.    Ha  liu  alio  batn  lad  to  Manina  otlisr 
■pidsua,  aa  lb«a  at  BcundlKim  ■^  °f  Onljarfti  in  Philuil,  ud  audi  tUa  maul  e<*- 

•aUnf  Is  aumisa  lie  spldnUi  at  oihat  cniinlrlcf  with  Iha  mna  tIsw.    (An.  Ed.j 
(a)  BanBlioa,  lappait  AuMi,  a»,  f,  m 
r  Koiw.  V-t.  Ac»l  BiDitl.  ISK,  T.  ITL 
{  Ba->U»,  Rapport  AiibmI,  IMO,  p.  us. 
t  la  ahupiaai  Ilka  Oa  adfe  of  ■  IwMial,  irhMM  AiUta. 
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£sr.t;i-^^-SS 

Oe-CeKJifnth.   9MD  ViwiiHlio.  JM-OO  Wic^DUD. 

These  aaaljsea  diifer  considerably  from  each  other,  and  bo- 
racic  acid  was  probably  overlooked  in  the  two  first,  though  it 
is  not  regarded  as  an  essential  constituent.  The  last  is  much 
the  latest,  and  has  been  adopted  by  Beudant  and  Dr.  Thom- 
son. If  we  calculate  the  atomic  proportions  of  the  constitu- 
ents, we  find  the  atoms  of  alumina  nearly  equal  those  of  all  tha 
other  bases;  and  hence  supposing  the  boracic  acid  to  be  unit- 
ed with  the  lime  and  magnesia,  the  constitution  of  the  mineral, 
83  staled  by  Dr.  Thomson,  ia  1  atom  silicate  of  alumina  and 
1  atom  bisiltcates  of  the  other  bases.  Formula :  AIS+(Cal+ 
F+  Mn)S^.  Beudant,  who  records  the  same  formula,  suggests 
that  the  boracic  acid  and  silica  may  mutoally  replace  each 
other. 

Sp.  Gr.  0-27.     H.  =  65  —  70. 

This  mineral  rarely  occurs  massive,  more  frequently  in  flat 
oblique  rhomboidal  prisms,  whose  edgea  are  remarkably  sharp. 
It  ia  harder  than  felspar,  but  is  scratched  by  topaz.  Common 
color  violet  or  clove-brown,  inclining  to  plum-blue  and  pearl- 
grey;  also  yellow  and  green,  from  an  admixture  of  chlorite; 
occaaiooally  nearly  coiorlesa,  and  transparent.  The  crystals 
do  not  appear  to  possess  regular  cleavages;  their  primary, 
therefore,  has  not  been  determined;  their  general  form  is  that 
of  a  doubly  oblique  priam,  which  is  aasum«l  as  the  primary  in 
the  following  figure.  Externally  the  crystals  are  very  brilliant; 
fracture  small  and  conchoidal;  becomea  electric  by  exposure 
to  beat;  B  B,  intumescea  and  fuses  readily  into  a  dark  green 
glass,  which  changes  to  black  in  the  o:iidating  flame;  with 
borax  into  a  glass,  also  colored  by  iron;  is  not  acted  upon  by 
acid.  Fused  with  a  mixture  of  fluor  spar  and  bisulphate  of 
potash,  it  communicates  to  the  flame  a  transient  green  color.* 
Some  varieties  are  differently  electrified  by  heat,  contiguous  to 
opposite  ends  of  the  crystals,  and  in  these  also  a  difference  has 
been  observed  by  Hauy. 

*  a«  note  to  ipadd  Tmraiallii*. 
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It  occurs  in  beds  at  Thum  *  in  Saxony ;  at  Bareges  in  the 
Pyrenees,  upon  a  gangue  of  quartz ;  in  splendid  crystals,  as 
remarkable  for  the  brilliancy  of  their  lustre  as  for  their  size 
and  symmetry  of  form,  at  St.  Christophe,  near  D'Oisans  in 
I^uphin^ ;  near  Kongaberg  in  Norvray,  in  a  white  laminated 
calcareouB  rock,  accompanied  by  black  mica,  quartz,  and  na- 
tive silver;  at  Arenda],  with  felspar,  epidote,  &c. ;  on  mica 
alate  in  Savoy ;  in  several  places  in  the  Hartz ;  and  in  killas 
at  Bolallack,  near  the  Land's  End,  Cornwall,  where  it  occurs 
both  in  well-defined  though  rather  complex  crystals,  and  mav 
sive  and  compact  entering  into  th«  composition  of  a  rock  with 
tourmaline  and  garnet 

But  one  locality  of  this  rare  mineral  is  known  to  exist  in  the 
United  States,  a  few  crystals,  precisely  like  those  from  Dau- 
pbiDl,  having  been  discovered  by  Dr.  Jackson  and  the  edi- 
toi,  accompanying  the  cinnamon-stone,  Sec,  at  Phippsbnrg, 
Maine. 


ISOPTRE.I 

Inppic  anBrti,  BMbitmr.    Tnich;l>U,  BrtUImm-   Bpin  Ftnltem,  D. 

Contains  silica  4709,  alumina  13'9I,  peroxide  of  iron  20*07, 
lime  I5'43,  peroxide  of  copper  1-94.  —  Tumtr.  The  atomic 
constitution  of  this  mineral,  from  the  above  analysis,  rejectins 
the  copper,  is  represented  by  this  formula:  3AIS*+9FS»+ 
3CalS. 

Sp.  Gr.  2-9  —  30.     H.  =  60— 6-5. 
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Oocnis  in  compact  musea  of  a  velvet-black  color,  occuioD> 
ally  dotted  with  red,  as  in  heliotrope.  Opake,  or  faintly  tran^ 
lucent  on  its  thinnest  edges,  with  a  dark  lirer-brown  tint 
Brittle.  Lustre  vitreous.  Cleavage  not  perceptible.  Frac- 
ture flat  conchoidal,  highly  perfect  when  the  mioeral  is  pure. 
Acts  slightly  on  the  magnetic  needle.  It  fuses,  B  B,  without 
emitting  any  gaseous  matter.  Acids  act  upon  it  with  difficulty, 
hut  it  is  easily  and  completely  decomposed  by  alkaline  carb(»i- 
ates. 

This  mineral  much  resembles  obsidian,  but  was  distinguished 
by  Haidioger*  in  consequence  of  its  fainter  and  less  vitreous 
lustre.  It  is  perfectly  black,  and  forms  compact  masses,  occa- 
sionally two  inches  in  diameter,  in  the  granite  of  St.  Jast,  near 
Penzance,  where  it  occurs,  associated  with  tin  and  tourmaline. 
Breilhaupt's  trachgUle  appears  to  be  the  same  mineral ;  its  spe* 
cific  gravity  is  stated  somewhat  lower,  hut  is  other  respects  it 
is  identical;  it  forms  small  masses  in  basalt  and  wacke,  at 
Sasebuhl  near  Gottingen. 


.    [Phil  Tlui.,  IBOa,  Tol.  U.)  Vu.SpatoaVnirriiiKui,  a 
Isv-Bsd.  WhiM. 


WKI  CknwTli.  tn-S  tMofimi.       «H  Linfin. 

Sp.  Or.  274.    Scratches  glass. 

In  granular  masses,  of  a  white,  greyish,  and  rarely  rose-red 
color,  with  a  shining  lustre,  sometimes  tinged  brown  by  a  mix- 
ture of  garnet  It  is  translucent.  It  cleaves,  according  to 
Brooke,  into  rhombic  prisms  of  95°  15'  and  84°  45';  is  infusi- 
hie  B  B,  and,  when  digested  in  acids,  becomes  gelatinous. 
This  substance  was  described  by  Boumon.  It  forma  the 
gangue  of  corundum  from  the  Camatic ;  t  and  occurs  asso- 
ciated with  garnet,  felspar,  fibrolite,  and  hornblende. 

The  specific  character  of  this  mineral  has  not  been  well 
defined.  Beudant  supposes  it  to  be  a  variety  of  labradorite. 
Laugier's  analysis  would  seem  to  authorize  its  transfer  Arom 
the  earthy  to  the  alkalino-earthy  class. 
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ANTHOPHYLLITE." 
BtnU^o-AathgpbTlliu,  H,  I.    FilniHtis  Beblllar  Bfi,  M.    Btnlita.    AnfilH  Plqrl- 

Combination  of  bisllicate  ofmagDesia  and  bUilicate  of  iron. 

BiUsa 06-74 W 57- IS 

Pnuildaafina 1»M 13. 1348 

Htpinit M-3» 93 (fr« 

PiMoiM*  ttmrnogta—t  VM. 4 D(K» 

LlM JlOin a JM 

AlaniH MUM 3 Mat 

Wun WHW 00 J3S 

W«  VopiUiih  101  OMliD.  WM  TlKnMi.r 

The  mean  of  these  analyses  gives  2  atoms  of  silica  to  1  of 
bases,   showing  that  the  mineral  is  composed  of  biailicttes. 
The  formula,  as  given  by  Dr.  Thomson  is  3MgS^FS*. 
Sp.  Gr.  30  to  3-3.     H.  =  5-0  to  55. 

Antbophyllite  has  a  grey  or  clove-brown  color ;  with  an  oc- 
casional blue  tinge,  and  a  glistening,  pearly,  pseudo-metallic 
lustre.  It  occurs  massive,  the  mass  consisting  of  crystals  or 
crystalline  fibres,  often  disposed  in  a  radiating  form:  these 
may  be  cleaved  parallel  to  the  lateral  planes  of  a  rhombic 
prism  of  about  125°  and  55°  (73°  44'  and  106°  16',  according 
to  Necker),  and  both  its  diagonals  ;  the  latter  are  not  brilliant 
The  prism  ia  generally  traversed  by  natural  crevices  nearly  at 
right  ansles  to  its  axis  ;  translucent  on  the  edges.  It  is  infu- 
sible BB,  per  St;  with  borax  it  melts  with  difficulty  into  a 
glass  colored  by  iron  ;  and  with  salt  of  phosphonis  decomposes 
slowly,  and  yields  a  skeleton  of  silica. 

It  occurs  at  Konigsberg  in  Norway,  with  hornblende  ;  trans- 
lucent, and  of  a  rich  clove-brown  color,  at  Ujordlersoak  in 
Greenland;  in  foliated  masses  with  mica,  at  Snarum,  near 
Modam  in  Norway  ;  in  the  United  States  associated  with  tour- 
malin, &c.  in  mica  state,  at  Haddam,  Ct ;  also  in  the  same 
rock,  at  Chesterfield  and  Blanfbrd,  Mass. ;  at  Richmond,  N.  H. 
in  large  bladed  crystals,  associated  with  iolite. 

AMPHODEHTE. 

Jn,r^mdM4.     Btntlimi,  Jihrmbaiicht,  IS33,  |l.  174. 

Contains  silica  4&-60,  alumina  3545,  lime  lO'IS,  magnesia 
6-05,  oxide  of  iron  1-70,  water  I-8S.  The  atoms  of  silica 
rather  exceed  those  of  the  bases,  but  the  mineral  is  described 
as  consisting  of  simple  silicates,  expressed  by  this  formula : 
3AlS-i-(HCaH-jftMg+!ft-F)S. 

Sp.  Gr.  2-76.     H.  =  4-5. 
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Crystalline  form,  reaembling  that  of  felspar.  Color  light 
red;  aimilar  to  acapolite  in  its  fr&cture,  and  poasessing  two 
deavagea  which  meet  at  an  angle  of  94°  19'. 

OccuTs  in  the  limestone  quarry  of  Lojo  in  Finland. 


Dr.  Tlirmtrw.    (OuUina  of  Uinnkf7,  kc,  nL  1 ,  p.  39L) 

The  composition  of  this  mineral,  which  Dr.  Thomson  re- 
gards as  a  new  apecies,  is,  according  to  his  analysu,  as  follows : 


S>^4 

Dr.  Thomson  observes  that  if  we  admit  the  atom  of  lime  to 
be  united  with  1}  atom  of  protoxide  of  iron,  in  the  state  of 
sesquifertite  of  lime,  and  to  be  accidental,  this  mineral  will  be 
a  compound  of  3  atoms  silicate  of  alumina,  1  atom  disilicate  of 
iron,  and  1  atom  water.  Formula :  3AlS+F^S+lAq. 
Sp.  Gr.  3  051.      H.  =  4  25. 

Color  hrawD  with  a  slight  shade  of  green,  when  we  riew  a 
considerable  mass  of  it  together,  but  not  perceptible  in  a  single 
crystal.  Composed  of  rery  small  flat  rectangular  prisms  inter- 
woren  in  such  a  way  as  to  leave  cavities  between  them ;  from 
this  Btructnre  the  mineral  may  be  called  promiscuously  fibrous. 
Lustre  vitreons,  glistening;  opake.  The  crystals  adhere  to 
each  other  so  loosely  that  the  mineral  is  easily  crumbled  be- 
tween  the  fingers.  When  heated  in  a  glass  tube  it  gives  out 
water  containing  a  trace  of  muriatic  acid,  and  emits  an  odor 
which  may  be  termed  bituminous.  By  this  treatment  it  loses 
rather  more  than  5  per  cent,  of  its  weight.  B  B,  its  color  be- 
coraes  deeper,  and  the  crystals  lose  their  edges  and  assume  a 
scoriaceoua  appearance,  but  Dr.  Thomson  did  not  succeed  in 
fusing  them  into  a  glass  globule.  With  carbonate  of  soda  it 
fuses  easily  into  an  opake  bottle-green  glass.  With  borax  it 
effervesces  and  is  converted  into  a  dark  brown  glass,  so  very 
deep  in  the  color  that  it  appears  opake. 

It  occurs  in  considerable  quantity  in  the  Huel  Unity  mine, 
CorDwall,  and  was  first  ccmsidered  as  a  variety  of  actynoiite. 


n  b  lb*  vriM  nHUf^  CgrawtlL 
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B0N8D0RF1TE.' 


According  to  BoRsdorra  own  aDaljaia,  thia  minetBl  is  com- 
poaed  B8  followa ; 


The  fofmula,  as  gWen  br  Dr.  Tbomaoo,  is :  3A1S(+{Me+ 
iF)SH^2Aq. 

Sp.  Gr,  not  given,     H.  =  3-5. 

Color  greenish  brown  or  dark  olive  green.  When  viewed 
by  tranamitted  light,  thin  lameilB  may  be  perceived,  of  a  light 
ffreeniah  color.  Occura  cryatallized  in  regular  aix-sided  prisma. 
In  general  the  lateral  edges  are  replaced  by  so  many  planes 
that  the  priam  assuniea  nearly  the  appearance  of  a  cylinder. 
Texture  foliated ;  folia  perpendicular  to  the  axis  of  the  prism ; 
cross  fracture  conchoidal.  Lustre  of  the  faces  like  that  of 
talc;  of  the  croas  fracture,  waxy.  Translucent  when  in  thin 
platea ;  when  in  thick  piecea,  opake. 

It  occurs  in  red  granite  at  Biakopsokern,  near  Obo,  in  Fin- 
land, and  is  accompanied  by  a  black  grey  dichlorite  and  a 
greeniah  colored  mineral,  which  Bonsdorf  considers  as  a  soda 
spodumene.     The  mineral  is  rarely  found  in  our  cabinets. 

SUARAGDITE.I 

BaMfdlt,  Bwif  I.    Dlii]ll|g  THt,  H.    Dwllif^I.    Vu.  Ai«ilM  Pmtn^  O. 

It  contaiDB  silica  60,  alamina  21,  lime  13,  magnesia  3, 
oxide  of  chrome  and  oxide  of  iron  13 —  FtatatuKM.  Sp.  Or. 
8-0. 

Smaragdite  has  a  brilliant  or  emerald-green  color,  Bod  a 
silky  or  pearly  lustre  ;  is  transparent  on  the  edges,  or  opake ; 
is  scarcely  so  bard  as  glass,  and  yields  to  the  knife ;  has  a 
laminated  structure,  with  cleavage  parallel  to  the  sides  and 
diagonals  of  a  slightly  rhombic  prism.  It  fuses  into  a  grey  or 
greeniah  enamel. 

It  is  found  massive,  or  disseminated  in  Saussurite,  near  Ge- 
nera, and  on  Monte  Rosa  in  Switzerland ;  also  in  Corsica 
imbedded  in  felipai,    Haidinger  conaiders  it  to  be  a  compound 


t  fnai  Iki  Qnak,  iigaUyinf  ■  pan  Mou— a 
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of  lamins  of  bomblende,  Blteraatiajg  with  lamina  of  angile, 
both  Trequenti;  of  brighi-greeo  coloia.  ( Vo].  x.  of  Edinburgh 
Royal  Sodetg  Transactions.) 

ANORTHITE.- 
AHnbetBnani  F«ldipu,  M.     ChcUllanlti,  JUtnticiU.      AooRhlla,  Aul      Spuui 

Combination  of  silica,  alumina,  lime,  magnesia,  and  oxide 
of  iron.  Silica  44'49,  alumina  34'46,  lime  15'68,  tnagneaia 
S'aS,  oxide  of  iron  074  —  Rose.  By  diyiding  these  products 
by  the  atomic  weights,  we  find  that  the  number  of  atoms  of 
silica  nearly  corresponds  with  those  of  the  bases,  showing  that 
the  mineral  is  composed  of  simple  silicates,  and  approaches 
this  formula  :  7AIS+2CBlS+Mg8.  Beudant,  calculating  from 
the  quantities  of  oxygen,  makes  the  first  term  8,  instead  of  7. 
Sp.  Gr.  2'65.     H.  =  60. 

Primary  form  a  doubly  oblique  priam.  Cleavage  perfect 
parallel  to  P  and  M.  Occurs  in  white,  translucent  or  transpa- 
rent crystals,  which  present  a  vitreous  lustre,  inclining  to 
pearly  on  the  planes  of  cleavage ;  fracture  conchoidal ;  streak 
white.  Is  entirely  decomposed  in  concentrated  muriatic  acid. 
B  B,  on  charcoal,  it  assumes  Rrat  a  vitreous  and  translucent 
aspect,  and  then  fuses  with  difGculty  on  the  edges  into  a  blebbj 
and  semi'lransparent  glass;  with  salt  of  phosphorus  is  decom- 
posed, with  the  exception  of  a  silica  skeleton,  and  yields  t 
glass  which  becomes  opaline  on  cooling. 


M  OD  P  94"  12' 

HonT 117  28 

P  onT 110  67 

M  00  J 117  26 

T  OD  I 120  SO 

P  OD  C 137  82 

P  ODD )S3  18 

P  OD  t 1>8  4S» 


s  species  was  simultaneously  described  by  Prof.  G.  Rose 
the  title  of  anorthite,  and  by  UonticelU  under  the  dfr 


This 

under  the  t ., 

nombation  of  Christ ianite.^     Its  principal  locality  is  VesuviuB, 
or  rather  Monte  Somma,  the  ancient  crUec  of  that  volcano ;  it 


b*iBMrft«!^*X'"<'l^*T<'^  ■"  aUiqM. 
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gMierally  occupies  the  c«ritiea  ofcbloritic  n 
ciited  with  ice-epu,  angite,  mica,  snd  idocrue.  Its  difficuk 
fuaibilitj  B  B,  serves  to  distinguish  this  mtaeral  from  anjr  of 
the  zeolites,  as  well  u  frotn  nepheliDe  and  leucite.  It  was 
sepaiBied  from  felspar,  with  which  it  had  been  coDfoanded,  by 
Professor  O.  Rose. 

CLAYS. 

Tlioii,  W.    Arflls,  B. 

The  substances  comprehended  in  (he  term  Clay  admit  of  no 
general  descriptioa,  but  most  of  them  agree  ia  possessing  aa 
earthy  texture,  and  emit  an  argillaceousodor  when  breathed  on. 
They  consist  chiefly  of  silica,  with  a  variable  proportion  of  alu- 
mina, and  a  small  quantity  of  lime  or  magnesia,  occasionally  of 
alkali.  They  are  of  Tarious  degrees  of  hardness,  sometimes 
quite  compact,  and  even  of  a  slaty  structure.  As  they  never 
occur  crystallized,  and  are  evidently  mechanical  mixtures,  fre- 
quently derived  from  the  decomposition  of  other  materials, 
they  cannot  properly  be  regarded  as  formulario  miuerals  of 
constant  proportions  of  ingredients. 

1.  Slatf-clay.  Shale.  Schieferthon,  W.  Argile  scbia- 
teuse,  Br.  Shale  occurs  only  massive ;  its  general  color  is  grey, 
which  sometimes  is  bluish,  yellowish, or  blackish;  inonedirec- 
tion  its  structure  is  slaty,  in  the  other  earthy ;  it  is  easily  broken ; 
it  usually  adheres  to  the  tougue,  and  yields  to  the  nail ;  is 
opake,  meagre  to  the  touch,  and  dull,  except  from  casually  im- 
bedded mica,  which  sometimes  imparts  a  glimmering  lustre  : 
its  specific  gravity  is  about  S'6.  It  is  found  resting  upon,  as 
well  as  interposed  between,  beds  of  coal,  which  it  invariably 
accompanies.  It  oflen  contains  impressions  of  reeds  and  of 
ferns. 

Black  Bilumnous  Shak  has  a  slaty  structtire ;  when  put  into 
the  fire,  it  blazes,  crackles,  and  emits  a  black  smoke  and  bitu- 
minous odor,  Icses  a  considerable  portion  of  its  weight,  and  is 
converted  into  a  whitish  or  reddish  flaky  ash.  It  is  found  in 
common  coal,  being  generally  more  or  less  mixed  with  it. 

Brown  Bituminous  Shale  is  met  with  at  Kimmeridge,  in 
Hampshire  ;  and  from  its  giving  out  a  bituminous  odor,  when 
placed  in  the  flame  of  a  candle,  or  in  the  Are,  is  termed  Kim' 
nuridgt-<oal.  Its  color  is  greyish  brown ;  it  has  a  somewhat 
slaty  texture,  and  occasionally  a  large  flat  conchoidal  Iractnre  : 
it  yields  easily  to  the  knife,  and  acquires  lustre  by  the  pressure 
of  the  nail.  On  exposure  to  a  considerable  heat,  the  bitumi- 
nous part  is  consumed,  and  it  is  reduced  to  a  grey  earthy  ash. 
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lUttautone.  Its  txAot  ia  dirty  gre;,  ot  leddiab  brown,  paa»- 
iog  into  black :  it  is  dull,  earthy,  boA,  meagre  to  the  touch, 
■nd  emila  an  uopleaaatit  odor  when  rubbed.  According  to  the 
analysiB  of  R.  Pbiltipa,  it  cooBists  of  86  alumina,  4  silica,  and 
10  carbon.  Occurs  at  Bakewell  in  Derbyshire,  and  is  betieved 
to  arise  fiom  the  decomposition  of  the  shale  of  that  country. 

3.  Adhesive  Slate.  Schiate  ^polir,  Br.  Adhesive  state,  J. 
Contains  silica  86-50,  alumina  700,  magnesia  1'60,  lime  1'26, 
oxide  of  iron  2'50  —  KUiproth.  Is  found  raasaive,  and  possesses 
a  slaty  texture,  which  becomes  visible  by  exposure;  but  if  the 
mass  be  immersed  in  water,  it  resumes  its  former  sppearance. 
Has  a  yellowish  or  smoke-grey  color  ;  is  very  soft,  splits  easily, 
adheres  strongly  to  the  tongue  (whence  Adhaive  slate),  and  is 
opake.  Its  speciBc  grsvity  is  206;  and  it  is  infusible  B  B. 
On  exposure  to  a  red  heat,  it  becomes  brownish,  and  loses 
weigbL  It  absorbs  water  with  avidity,  but  doeg  not  fall  to 
pieces.  It  has  hitherto  been  found  only  in  the  gypsum  forma- 
tion around  Paris,  and  is  the  imbedding  substance  of  the  M^ 
nilite. 

3.  Polishing  Slate.  Polier  schiefer,  W.  Sp.  Qr.  0-59  — 
0^.  Is  of  a  white,  yellowish- white,  ox  yellow  color ;  massive, 
with  a  slaty  texture ;  is  opake,  brittle,  and  so  light  as  to  swim 
on  water.  One  variety  yielded  to  Bucholz,  silica  83'60,  alum- 
ina 4*0,  lime  8'50,  oxide  of  iron  1-60,  water  9*0.  It  imhibea 
water,  and  when  burnt  becomes  red,  but  does  nut  fuse.  It  is 
found  near  Bilin  in  Bohemia,  in  a  bed  resting  on  marl ;  also 
at  Zwickau  in  Saxony,  and  in  Auvergne,  and  is  supposed  to 
be  a  volcanic  production.  It  is  used  for  polishing  glass,  mar- 
ble, and  metals. 

4.  LiTHOMAROB.  Steinmark,  W.  Argile  lithomarge,  H, 
Sp.  Gr.  3'43.  Is  ytllowish  or  reddish-white ;  also  grey  or 
bluish,  and  is  frequently  spotted  internally.  It  is  raasaire; 
■oft ;  adheres  strongly  to  the  tongue ;  has  a  greasy  feel ;  gives 
a  shining  streak,  and  is  commonly  opake,  occasionally  tran^ 
lacent;  texture  earthy,  but  has  a  large  conchoidal  fracture. 
It  is  infusible  B  B ;  sometimes  phosphoresces  when  heated, 
and  hardens  if  exposed  to  a  high  temperature.  It  occurs  at 
Ehrenfriedersdorf  and  Altenbnrg  in  Saxony;  at  Ptanitz,  near 
Zwickau  in  Bohemia;  and  has  been  noticed  in  small  quantities 
in  the  tin  and  c<qiper  veins  of  Tin  Croll  and  Cook's  Kitcheo 
mines  near  Redruth,  which  traverse  both  granite  and  scbiste. 

In  the  United  States  it  has  been  found  in  Maryland,  at  the 
Bare  Hills,  near  Baltimore ;  also  in  Montgomery  Coonty,  Pa. : 
in  both  instances  in  serpentine.  —  Cleaoekad. 

FHabk  Lithcunarge,  in  scaly,  glimmering  particles,  which 
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are  phoaphorescent  in  the  dark,  occurs  in  the  tin  veins  of 
Ehrenrriedetadorf  in  Saxony,  and  some  other  places.  Klaproth 
found  it  to  consist  of  silica  32,  slumina  26-50,  iron  21,  water 
17,  and  muriate  of  aoda  1'50. 

5.  Fuller's  Earth.  Walkerde,  W.  Argile  sniectique, 
H.  8p.  Gr.  1-82  to  2'19.  Occurs  massive,  and  is  usually  <i 
s  greenish-brown  color,  sonietimes  nearly  that  of  slate;  it  is 
t^ake,  aofl,  dull,  poeseases  an  earthy  fracture  and  a  greasjr 
feel,  and  yields  to  and  receives  a  polish  from  the  oait,  but 
scarcely  adheres  to  the  tongue ;  in  water  it  becomea  truislo- 
cenl,  and  falla  into  a  pulpy  impalpable  powder.  A  variety 
fVom  England  yielded  53  silica,  10  alumina,  05  lime,  1-25 
magnesia,  95  oxide  of  iron,  1  muriate  of  soda,  and  24  water. 
It  is  fusible  into  a  porous  slag,  and  ultimately  forma  a  white 
blebby  glua. 

At  Nut6eld  near  Riegate,  in  Surrey,  it  occurs  in  regular 
beda  near  the  summit  of  h  hill  of  considerable  elevation,  be- 
tween beds  of  sand  or  sandstone  containing  fossil  wood  and 
impressions  of  the  nautilus  and  other  sea-shells.  There  are 
two  distinct  beds  of  fuller's  earth ;  the  upper,  of  a  greenish 
day  color  and  five  feet  in  thickness,  resta  upon  the  other, 
which  is  of  a  light  slate-blue,  and  eleven  feet  thick ;  in  these 
beda,  but  principally  in  the  latter,  are  found  considerable 
masses  of  sulphate  of  barytes,  sometimes  exhibiting  regular 
cryalalltzations.  Fuller's  earth  is  also  found  at  Deptling,  near 
Maidstone  in  Kent;  and  at  Apsley,  near  Woburn  in  Bedford- 
ahire,  under  nearly  the  same  circumstances  aa  at  Nutlield. 
Also  at  Old  Down  near  Bath ;  near  Nottingham  ;  in  Sussex ; 
and  at  Rosswein  in  Saxony.  It  occurs  among  primitive  rocks, 
and  ia  supposed  to  originate  from  their  decomposition.  From 
its  property  of  absorbing  oil  and  greasy  matter,  this  aubstance 
was  formerly  much  used  in  the  fulling  of  cloth  (whence  its 
name),  and  was  forbidden  to  be  exported  under  severe  penal- 
ties :  soap  is  now  generally  substiluied. 

6.  Tripoli.  Tripel.W.  Quarz  aluminifgre  Tripoleen,  H. 
Sp.  Gr.  1-86  —  2-2.  "This  mineral  has  generally  an  argill^ 
ceouB  aspect.  It  occurs  massive,  with  a  coarse,  dull,  earthy 
fracture ;  it  is  meagre  and  rough  to  the  touch,  does  not  adhere 
to  the  tongue,  and  yields  easily  to  the  nail.  Presents  various 
shades  of  grey,  yellow,  and  red;  and  yielded  to  Haaae  90  sili- 
ca, 7-0  alumina,  and  30  iron.  It  imbibes  water,  which  aoflens 
it ;  when  burnt,  becomes  white  and  ia  hardened ;  but  is  very 
difficultly  fusible.  It  was  first  brought  from  Tripoli  in  Africa, 
but  has  since  been  noticed  in  the  Puy  de  Dome,  in  Tuacany, 
near  Prague,  at  Arnberg  in  Bohemia,  and  many  other  places; 
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and  appeara  to  be  mere)]'  a  fine  arenaceous  rariety  of  quartz, 
aocideatally  mixed  wilh  claj.  It  b  used  in  polistung  metals, 
marble,  glass,  and  other  hard  bodies. 

7.  Bot£.  Bol,  W.  Bole,  J.  Sp.  Gr.  1-60  — 1-97.  Bole 
occurs  in  solid  amorpboua  masses  or  a  yellow,  red,  or  brown- 
isb-black  color.  The  yellow  is  translucent  on  the  edges,  the 
red  is  nearly  translucent,  and  the  brownisb-black  opue.  It 
yields  to  tbe  nail,  exhibits  a  concboidal  fractDre,  gives  a  afaining 
■treak,  adheres  to  the  tongue,  has  a  greasy  feel,  and  fuses  into 
a  alag.  Immersed  in  watw,  it  emits  a  crackling  noise,  and 
breaks  in  pieces. 

Thia  substance  is  found  in  irregular  beds  or  disseminated 
masses  in  wacke  and  basalt,  from  Die  decomposition  of  which 
it  is  supposed  to  arise.  It  occurs  at  Striegau  in  Silesia,  at  the 
Habichtswald  in  Hessia,  and  near  Sienna  in  Italy. 

8.  Lemnian  Kabth  is  yellowish-grey,  or  white,  frequently 
with  ochreous  spots  on  the  aurfaee.  The  fracture  is  earthy; 
dull ;  has  a  meagre  feel ;  adheres  slightly  to  tbe  tongue ;  and, 
when  immersed  in  water,  falls  to  pieces,  evolxing  numerous 
air-bubbles.  KIsproth  found  it  to  consist  of  silica  66,  alumina 
14'50,  oxide  of  iron  6,  water  850,  together  with  very  minute 
portions  of  lime  and  magnesia,  and  3'S6  of  soda. 

It  is  dag  once  a  year  with  much  ceremony  in  the  Isle  of 
Lemnos,"  in  the  Mediterranean,  where  only  it  is  found.  It 
was  formerly  used  in  medicine. 

9.  CiMOLiTB  is  of  a  light  greyish- while,  inclining  to  peart- 
grey,  but  by  exposure  it  acquires  a  reddish  tint ;  it  occurs 
massiTo,  and  exhibits  a  somewhat  rialy  texture ;  ia  opake,  dull, 
and  has  an  earthy  fracture ;  yields  to  the  nail,  and  adheres  to 
tbe  tongue.  It  often  encloses  small  grains  ofqnartE.  It  con- 
sists of  63  silica,  23  alumina,  1-25  oxide  of  iron,  and  12  water. 
Sp.  Or.  2.     It  is  infusible. 

It  abounds  in  the  ialuid  of  Cimola,*  now  called  Argenteria, 
ntuatednear  that  of  MiJo.  It  was  employed  by  the  ancients, 
and  still  is  by  the  inhabitants  of  the  island,  for  some  of  the  pni^ 
poses  to  which  fuller's  earth  is  applied. 

10.  Hodntain-Meal.  Bergmehl.  —  Fabbroni.  This  sin- 
gular mineral  was  found  in  the  form  of  a  bed  by  Fabbroni,  at 
Santa  Flora,  between  Tuacany  and  the  Papal  dominions;  it  is 
manufactured  into  bricks  so  light  as  to  swim  on  water.  It  con- 
uata  of  silica  70,  alumina  5,  oxide  of  iron  3,  water  13.  —  KU^ 
proth. 
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11.  Black  C  BALK.    Zeichenschiefer,  W.    Argil«  sehisteue 

graphique,  H.  SchiBte  i  desainer,  Br.  Amphelite  graphiqne, 
L  This  miDeral  is  greyish  or  bluish-black ;  haa  a  slaty  tex- 
ture; ia  meagre  to  the  touch,  and  soils  the  fingers.  Exposed 
to  heat  it  becomes  red.  It  ia  found  in  primitive  mountains, 
accompanying  argilUceous  schiste,  particularly  the  aluminous, 
to  which  it  is  nearly  allied.  It  is  met  with  in  France,  Spain, 
Italy,  and  in  Bayreuth.  It  is  used  both  in  drawing  and  paint- 
ing; its  streak  on  paper  ia  quite  black.  The  variety  Trom 
Bayreuth  contains  silica  64'50,  alumina  11-25,  oxide  of  iron 
275,  carbon  IIOO,  water  1-50.— WiegUb.  Sp.  Gr.  211  — 
S-18. 

13.  Pipb-Clat.  Has  a  greyish  or  yellowish- while  color; 
an  earthy  fracture,  and  smooth  greasy  feel ;  it  adheres  pretty 
strongly  to  the  tongue,  ia  very  plastic  and  tenacious,  and  is 
infusible.  It  is  manufactured  into  tobacco-pipes,  and  is  the 
basis  of  the  queen's-ware  pottery.  An  extensive  stratum  of 
pipe-clay  lies  in  a  horizontal  p<Mition  above  the  chalk,  extend- 
mg  from  Handfast  Point  to  beyond  Corfe  Castle  in  Dorsetahire. 
It  may  be  traced  in  the  hills  near  Poole,  and  ia  found  in  many 
parts  of  that  extensive  tract  called  the  Trough  of  Poole. 

Pipe  clay  is  found  at  various  places  in  the  United  States, 
but  very  abundantly  in  the  eocene  tertiary  formation  of  Mar- 
tha's Vineyard,  Mass.,  where  it  is  mixed  with  coarser  varieties 
of  various  shades,  and  forms  high  cliffa  upon  the  seashore. 

13.  Potter's  Clak  is  plastic,  and  disintegrates  by  exposure. 
It  is  generally  of  a  reddish,  bluish,  or  greenish  color,  and  has  a 
soft  and  often  greasy  feel.  When  mixed  with  sand,  it  is  made 
into  bricks  and  tiles.  A  variety  found  in  the  forest  of  Dreux 
in  France  (employed,  on  account  of  its  infusibility,  in  the 
making  of  tiles  for  the  porcelain  furnaces)  consists  of  43  silica, 
33  alumina,  3  lime,  1  iron,  and  18  water.  Most  of  the  clay 
used  in  the  Staffordshire  potteries  is  brought  from  Devonshire. 

Potter's  clay  ia  found  abundantly  at  South  Amboy,  N.  J., 
and  is  employed  in  the  manufacture  of  atone  ware  and  fire 
bricks. 

PTROPHTLLITE.* 

Shmh  or  MoKOW.    (l>>rfn^H^(AHla,i>.  p-Stai 

Silica  59'79,  alumina29-46,raAgneBia  4*0,  oxide  of  iron  I'S, 
water  563.  —  Hermann.  Formula,  as  given  by  Dr.  Thomson : 
8AIS3-|-MgSH-3Aq. 
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Sp.  Gr.2a     H.=  15. 

Occurs  in  fibrous  radiating  massea,  and  small  elongated 
prisma,  sometimes  with  terminations,  but  whose  form  is  never- 
theless not  ascertained.  Of  a  light  green  color ;  lustre  pearly ; 
in  thin  lamias,  transparent.  This  mineral  used  to  be  consid- 
ered a  radiated  variety  of  talc,  but  its  comportment,  B  B,  is 
peculiar.  Heated  per  se,  it  exroliates  into  white  leaves,  and 
increases  to  about  twenty  times  its  original  aize,  but  does  not 
fuse.  With  borax  it  forms  a  green  transparent  glass,  which  on 
cooling  loses  its  color;  with  salt  of  phosphorus  is  decomposed 
into  a  colorless  glass  and  a  skeleton  of  silica;  with  soda  fuses 
with  effervescence  into  a  transparent  yelloHr  glass;  and  heated 
with  a  solution  of  cobalt,  it  assumes  a  blue  tinge. 

It  occurs  near  Beresof  in  the  Ural  Mountains  of  Siberia. 


FAHLUNITE. 
rtieluii*,  R.    Ttfitateat  F*u]in*-Bp*r,  Skifiri.    Bijlat  Atreumv,  Tk    Fihloah*, 

Combination  of  silica,  alumina,  and  water,  miiced  with  mag- 
leaia,  potash,  soda,  oxide  of  iron,  and  manganese. 

Ttltkliiiu.       flnen  Firieti.       BIuknrhlT.       OnTnriMt. 
BI»n 46-7)1 44« O-.M 4440 


Omida  arnwofun*  (H43. . . 


IM3BWD(a.  IM'MWasln'c.       amrwtda'i.     BMO  W>i. 

From  the  mean  of  the  three  last  analyses  by  Wichtmeister, 
Dr.  Thomson  states  the  formula  thus;  3AIS+(^Mg+^F-h 
iVMn)SH-2Aq.  The  ailicates  of  potash,  soda,  and  lime  are 
regarded  aa  accidental. 

Sp.  Gr.  2-6  — 2-7.     H.  — 3  0. 

Primary  form  an  oblique  rhombic  prism  of  109°  2^  and  70° 
32'.  Occurs  massive  and  in  six-sided  prisms ;  the  crystals, 
however,  from  their  highly  perfect  cleavage,  almost  invariably 
fracture  in  parallel  position  with  the  slate  in  which  they  occur, 
and  thus  preseut  only  sections  of  their  form,  CleavBge  per- 
pendicular to  the  axis  of  the  pri.im ;  lustre  resinous.  B  B,  it 
becoms  grey,  and  fuses  on  its  thinnest  edges ;  but  with  borax 
melts  slowly  into  a  glass  slightly  colored  by  iron.  Color  dark 
reddisb-brown ;  occasionally  green  or  black,  and  opake;  but 
when  reduced  to  small  fragments,  translucent,  and  yellowisb- 
brown  by  transmitted  light    It  occurs  imbedded  in  chlorite 
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slate  in  a  Coppermine  at  Erie  Matts,  Fahlan,  Sweden;  whence 
its  name  by  Hisinger,  who  first  described  it 


OiclireiU,  OrH^.    OoidiariU,  LkwIuo^    PriiiutlD  Ouuti,  U.    IdUu,  H.    Hralni 

Combination  of  silica,  alumina,  magnesia,  oxide  of  iron,  and 
manganese. 

MIB.,.. 

Sl:^'; 

m va.... 

fl;|i  — 

^— - 

...  <-oo 

F?:*!™ 

48-54S.... 

Wh        B»tiSti 

S^ 

SlT^jTrf" 

O-IO...., 
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It  will  be  observed  that  tbere  is  a  remarkable  agreement 
among  these  seTeral  analjsea,  both  as  regards  the  foreign_aDd 
American  specimens.  In  the  analysis  of  the  Haddam  speci- 
men, by  Dr.  Jackson,+  the  water  amonnts  to  one  Uom.  If 
tbia  is  considered  as  accidental,  the  atomic  constitation  calcu- 
lated from  each  of  the  analyseB  above  recorded,  will  agree  with 
the  formula  given  by  Beudant,  in  which  the  oiides  of  manga- 
nese and  iron  are  included  with  the  magnesia.     SAlS+MgS'. 

Dr.  Thomson  includes  the  manganese  with  the  iron,  which 
together  make  one  atom  silicate  of  iron,  and  this  he  adds  to  his 
formula. 

Sp.  Gr.  256.    H.  =  70  —  75. 

This  mineral  has  a  dark-blue  color,  sometimes  with  a  tinge 
of  black  ;  but  when  viewed  by  transmitted  light  at  right  angles 
to  the  axis  of  the  prism,  it  appears  brownish  yellow.  It  occurs 
massive,  and  crystallized  in  six  or  twelve-sided  prisma  ;  its  pri- 
mary being  the  six-sided  priam.  Transparent  or  translucent ; 
with  a  ahining  vitreoua  lustre,  and  an  uneven  and  somewhat 
conchoidal  fracture.  Alone,  B  B,  in  a  strong  heal,  fuses  on 
the  edges  =  5  to  5^,  into  a  bluish  glass ;  with  borax  it  melts 
slowly  into  a  diaphanous  glass.     Not  affected  by  acid. 

tFoTtbi  Ian  u4ljiH  I UB  iadtbud  u  Dr.  C.  T.  Jickno,  irhs  Usdlj  ftmnlwd  tli>D  U 
BaftmUipriiata  Biuii»erip(,Mbn  Iba^htdbMBpaUiibBil  liufoUwrwatt.   [An. 
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P   on  M  or  M  .  .     90°  Otf 

H  OQ  H 120    00 

M  DD  M  or  d  .  .  .  ISO    00 
M  OQ  c 1S7    M 


It  is  found  at  Cape  de  Gatte  in  Spain,  imbedded  in  granite ; 
in  Tery  latge  individuals  imbedded  in  quartz  at  Ujordlersoak  and 
Stmitok,  in  Greenland  ;  and  in  distinct  crystals,  with  magnetic 
pyrites,  at  Bodenmais,  in  Bavaria.  It  is  more  common  mas- 
sive, being  found  in  that  state  among  the  primitive  rocks  of 
Arendal  in  Norway,  Orijerfwi  in  Finland,  &.c.  In  the  United 
States  It  occurs  in  gneiss  at  Haddam,  Ct.,  associated  with  gar- 
net and  anthophyllite.  It  is  transparent,  of  various  shades  of 
blue  and  green,  and  possessed  of  dichorism.  Larger  apeci- 
mens  have  recently  been  discovered  in  opening  for  the  rail- 
load  near  Shetucket  River,  in  the  same  State,  and  where  it  is 
imbedded  in  quartz,  and  accompanied  by  blood-red  garnet. — 
Shepartfa  Report,  p.  139. 

lolite  of  a  fine  delicate  sapphire-blue  color,  like  that  from 
Bodenmais,  occurs  at  Richmond,  N.  H.,  near  the  Soapstone 
Quarry.  It  ig  in  regular  six-sided  prisms,  and  also  in  broad 
laminated  masses,  occasionally  as  large  as  the  palm  of  the 
hand.  It  is  associated  with  large  bladed  crystals  of  anthophyl- 
lite, and  occurs  also  in  veins  of  white  quartz,  accompanied  by 
pho^hate  of  lime  and  pinite.  At  thij  locality  it  does  not  pan 
into  the  hydrous  iolite,  or  chlorophyllite,  as  is  the  case  at  Unity, 
N.  H.,  where  specimens  of  equal  beauty  have  been  obtained. 
For  the  discovery  of  these  two  very  interesting  localities  we 
are  indebted  to  Dr.  Jackson. 

1.  Feliom  *  is  a  name  occasionally  given  to  the  Bodenmaia 
variety,  which,  from  its  containing  a  larger  portion  of  iron,  is 
MHoewbat  heavier. 

2.  DicHRoiTB.  This  mineral  received  ita  name  from  itt, 
double,  and  X9^"t  color,  alluding  to  its  property  of  exhibiting 
different  colors,  depending  upon  the  position  in  which  it  is  held. 

3.  Steinreilite,  named  after  Count  Steinheil,  refers  to  that 
from  Finland.  The  varieties,  however,  are  perfectly  identical 
with  iolite. 

4.  The  Hard  Fahlumte  of  Berzeliua,  from  Fablun  in  Swo- 
llen, is  merely  a  brownish-yellow  variety  of  this  species,  which 
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derives  its  peculiu  color  and  q>acity  from  accidental  admix- 
ture. In  other  respects  it  is  similar.  The  Sapphire  deau  ol 
jewellers  ia  a  tranaparent  ioHte  from  Ceylon. 

HYDROUS  lOLITE.    Bontdorf.* 

ClilimpbT]]iu.t    C.  T.  JukHii. 

This  difibra  from  the  preceding  species  in  hardnesB,  specific 
gravity,  and  other  physical  properties,  besides  being  a  hydrated 
mineral.  We  are  indebted  to  Bonsdorf  for  the  first  description 
and  analysis  of  it,  distinguishing  it  from  common  iolite.  Its 
only  locality  has  been  in  the  neighborhood  of  Abo,  where  it  ia 
accompanied  by  a  tight  bluish-grey  iolite.  But  it  has  recently 
been  discovered  in  the  United  States  by  Dr.  Jackson,  at  Unity, 
N.  H.,  very  plentifully  in  amphibole  rocka,  where  it  ia  also  ac- 
companied, as  at  Abo,  by  common  iolite,  into  which  it  ulti- 
mately passes.  The  composition  of  the  mineral,  from  both 
localities,  is  shown  by  the  following  analyses : 

Abo.  UnltT. 

eiDa *na. wb 

Alnmiu JXHa JB-fO 

HagnMit MO. *60 

Fmtoildn  of  Inu. G^ B-M 

FrDtoiida  of  iuii|u<H MHW 1-08 


lOMO  BomdorC  IINHM  C.  T.  Jubon. 

Dividing  by  the  atomic  weighia,  the  first  analysis  gives  an 
excess  of  atoms  of  base  over  those  of  silica,  and,  as  stated  by 
Dr.  Thomson,  the  atomic  constitution  of  the  mineral,  uniting 
the  oxide  of  iron  with  the  magnesia,  may  be  thus  expressed  : 
3AlS+l{iMg+iF')SiM-Aq.  But  by  the  last  analysis,  the 
atoms  of  bases  and  silica  are  almost  exactly  balanced,  showing 
the  mineral  to  consist  of  simple  silicates. 

Sp.  Gr.  a-705J:     H.  =  2  — 5. 

Color  green,  greenish  brown,  or  dark  olive  brown.  When 
viewed  by  transmitted  light,  thin  plates  of  a  light-green  color 
are  seen.  Occurs  cryatsllized  in  six-aided  prisma,  the  lateral 
edges  of  which  are  usually  replaced  by  so  many  planes  that  the 
prism  appears  nearly  cylindrical.  But  the  specimens  from  Unity 
show  very  distinctly  these  prismatic  crystals  terminated  by  plane 
aammits,  though  their  more  common  appearance  is  that  of  large 
foliated  masses.  They  arc  divisible  perpendicular  to  the  axis 
of  the  priam,  the  natural  joints  being  filled  by  a  magnesian 
mica,  which  doeety  invests  the  folia,  and  imparts  to  them  a 
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talcy  lustre.  Crosa  fracture  conchoidal.  Cleavage  aurfaees 
brilliaat.  Heated  in  a  glass  tube  the;  alike  give  out  piue 
water,  but  undergo  ao  other  alteration.  They  cannot  be  fused, 
B  B, per  ie;  that  from  Unity  slightly  glazes  on  the  surface; 
with  carbonate  of  soda  fuses  with  alow  effervescence,  and  forms 
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f  ■''*  g„(o(i"oii  of  harmotome,  as  giren  by  Dr. 
rfie  •*^"""  ,he  mesn  of  the  last  three  analyses,  is  4  atoms 
^•J'^^t^^'of  X/nin..  1  "torn  lersilicate  of  barytes,  and  6  itomii 
<irj  rormaJ.:  4AIS  =  +BS^+6Aq.  Beudanl  gives  » for- 
"  ji  for  eacli  analysis  in  his  Traile  elimentaire,  and  inhisUle 
'"".fc  {Coots  fUntentaire  de  Minir  i  con- 

^Uaeo's  only,  without  giving  their  a  lident- 

u  reg"'<^'''S  '^^  constitution  as  di  irroula 

Jireo  by  Berzelius,  accords  with  t!  ,th  the 

uM  difference  only  of  BS*,  insteaa  oi  jjo-.- 
"  Sp.Gr.  2-35  — 2-4.     H.  =  4-5. 

Harmotome  sometimes  occurs  in  flattish  quadrangular  prisma, 
terminated  by  rhombic  planes,  replacing  the  solid  angles  of  the 
prism ;  these  crystals  ofien  cross  each  other  lengthwise  and  at 
right  angles,  80  that  their  axes  coincide.  The  crystals  yield 
to  cleavage  parallel  to  the  planes  aod  both  diagonals  of  a  right 
rectangular  prism,  which  is  the  primary  form.  The  usual  color 
of  ihi^  mineral  is  greyish  white ;  it  is  translucent,  and  has  a 
somewhat  pearly  lustre.  B  B,  it  fuses  easily,  without  intumes- 
cence, into  a  diaphanous  glass;  and  is  scarcely  affected  by 
acids,  unless  they  are  heated.  Gives  water  in  the  bulb-tube. 
Its  partial  solution  in  muriatic  acid  gives  a  precipitate  of  sul- 
phate of  barytes  with  sulphuric  acid. 


Fig.  I.  The  primnry  form,  >  right  roclingiilar  priim,  of  wbkh  certiin 
of  the  anglei  are  replaced  in  Gg.  2.  reducing  It,  when  placed  Id  aoolher 
direction,  to  a  gii-ilded  pri>m,  of  which  the  edges  are  modified  in  fig.  S 
by  narrow  planes,  which  are  increased  in  lig.  4,  and  complete  In  fig.  6, 
and  10  increaBcd  in  ii^.  7  ta  fcreally  to  reduce  the  primary  planes,  and  to 
givB  a  nearly  octahedral  form  (o  the  crystai.  FiE.  6  represents  two  Cry»- 
lals  of  the  same  farm  as  fig.  6,  but  Halter,  crossing  each  otiier. 
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Strontian,  in  Argyleshire,  producea  the  finest  specimens  of 
the  simple  crjBtal ;  while  the  cruciform  varieties  are  beat 
known  in  metalliferous  veins,  traversing  grauwacke,  at  Andr^ 
asberg  in  the  Hartz.  It  is  also  met  with  in  the  trap  rocks  of 
Kilpatrick  Hiils,  Dumbartonshire,  accompanying  analcime; 
on  gneiss  at  Kongeberg  in  Norway ;  and  in  the  cavities  of 
siliceous  geodes  at  Oberstein  in  Deuxponta. 

HORVENITE. 
Since  the  mineral  from  Aci  Reale,  in  Sicily,  once  plassed 
with  harmotome,  has  been  made  into  a  new  species  by  the  late 
M.  Levy  (see  Phillipsite,  or  lime-harmotome).  Dr.  Thomson 
has  analyzed  some  transparent  crystals  from  Strontian,  having 
precisely  the  same  measurements  with  harmotome,  but  difier- 
ing  from  it  in  chemical  constitution,  and  in  other  characters, 
which  he  also  makes  into  a  new  species,  under  the  name  of 
HoBTENiTE.     He  states  its  composilion  thus  : 


Formula  being  5A]S*+CalS*+llAq.  Of  this  mineral  Dr. 
Thomson  observes  that  the  appearance  of  its  crystals  is  quite 
different  from  that  of  any  other  crystal  of  harmotome  hitherto 
examined  ;  and  if  to  this  be  added  its  transparency,  its  greater 
specific  gravity,  and  the  very  great  difference  in  its  composi- 
tion, we  cannot  hesitate  to  consider  it  entitled  to  rank  as  a 
distiact  species.  {Outlines  of  MxHeraiogy,  i.  353.) 
6» 
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BREWSTERITE." 

BfBwitarilB ,  .Bwitt.     Bnwftsritie  EDupliim  BfU,  HtUajtr.    Tnlcanni  Brtwi 


Combination  of  eilica,  alui 
water,  with  a  little  oxide  of  ii 


1,  BtroDtia,  baryta,  lime,  and 


9S-653  CoiiHll.    IDO'lTS  Thomiod. 

The  specimen  analyzed  by  Connell  was  a  portion  of  an 
amorphous  and  crystallized  mass,  while  that  selected  by  Dr. 
Thomson  consisted  of  very  perfect  and  pure  crystals;  yet 
there  is  a  remarkable  agreement  between  them.  Calculating 
the  atomic  proportions  from  his  analysis,  and  admitting  a  little 
bisilicale  of  lime  to  be  accidental,  Dr.  Thomson  has  thus 
stated  the  formula:  3AlS=+(^Br+^tr)Si»+6JAq.  It  thus 
diflers  from  Heulandite  in  having  lersilicate  of  barytes  and 
slrontian  in  place  of  lersilicate  of  lime,  and  also  in  containing 
half  an  atom  more  of  water. 

Sp.  Gr.31— 2-4.    H.  =  5-0— S'S. 


f^0^ 


i  on  T 93'  40' 

doad ITS   00 


Primary  form,  an  oblique  rectangular  prism.  In  small 
white  or  yellowish-colored  crystals,  whose  cleavage  is  highly 
perfect  parallel  to  P.  Lustre  vitreous,  except  on  the  faces  of 
cleavage,  which  are  pearly,  transparent,  or  translucent ;  frac- 
ture uneven.  It  gelatinizes  with  acids ;  B  B,  loses  its  water, 
becomes  opake,  froths,  swells  up,  and  fuses  ^  3.  It  is  easily 
distinguished  from  the  minerals  that  moat  resemble  it,  by  the 
properly  that  its  diluted  solution  in  muriatic  acid  gives,  with 
sulphuric  acid,  a  white  precipitate  of  sulphate  of  barytes,  which 
■8  insoluble  in  acids.  With  salt  of  phosphorus  it  melts  easily, 
leaving  a  skeleton  of  silica. 

•  In  honnttBi  DiiUBranUr. 
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Brewsterite  wss  first  observed  at  Strontian  in  Argjleshire, 
where  it  geoerally  occurs  associaled  with  calcareous  spar;  bot 
has  latterly  also  been  met  with,  coaling  the  canities  of  aniygda- 
loidal  rocks  at  the  Giant's  Causeivay  ;  in  the  lead  mines  of  St. 
Turpet,  near  Freiburg  in  theBrisgau;  in  the  department  of 
Is4re  in  France  ;  and  in  the  Pyrenees.     (Allan's  Mamtal.) 

We  are  indebted  to  a  dislinguisbed  analyst,  Arthur  Connell, 
Esq.,  of  Edinburgh,  Tor  the  (irst  correct  analysis  of  this  mine- 
ral, and  the  discovery  of  both  barytes  and  strontian,  as  essen- 
tial  constituents  of  it. 

TABULAR  SPAR. 

rriiaulicAnrlsSjnr,  K.  Wolluloniii,  ATicJts'.   B.  SchulaUin,  W.  Bfnth  en  TablM,   <■ 

H.    Binlicalaaf  Lfiii*,  TboiDHiii,    TiblsSpii.    Omnmiu.    ADjitu  ItbvUiii,  D. 

Combination  of  silica  and  lime> 

CiAkiwa.  Cuk  torn.  Fariu.  PetlwiiiJiBL 

-?'-  „.w«0 


..„«-l «-« 1 

IsMBaadml.    ge^TBonxl.         W 

09^  TbonuoD.  lOO.Oa  Vinnitm.*  99.30  3til»rLr  9T.35Piiir  MoRoo.] 

Each  of  the  above  analyses  gives  very  nearly  two  atoms  of 
silica  to  one  of  lime.  From  the  mean  numbers  of  the  last 
four,  we  obtain  2574  atoms  silica,  and  1388  atoms  lime,  or 
almost  exactly  two  atoms  of  acid  to  one  of  base.  The  mine- 
ral is  therefore  a  bisilicate,  and  is  represented  by  this  formula : 
CalS^. 

Sp.  Gr.2-86.     H.  =  4-5— 50. 

Tabular  spar  generally  occurs  in  fibrous  masseaof  a  greyish-, 
jrellowish-,  greenish-,  or  reddish-white  color  :  with  a  shining  and 
somewhat  pearly  lustre;  translucent;  oilen  friable.  Primary 
form,  according  to  Brooke,  an  oblique  rhombic  prism.  P  on 
M  104°  48';  M  on  M'  95°  38'.  Cleavages  are  easily  obtained 
parallel  to  the  planes  M  M,  of  the  primary.  It  is  phosphores- 
cent when  scratched  with  the  knife,  as  well  as  when  healed. 
A  fragment  placed  in  nitric  acid  effervesces  quickly  at  first, 
and  then  falls  into  powder.  On  charcoal  it  melts  on  the  edge 
into  a  semi-transparent  colorless  glass,  but  requires  a  very 
strong  heat  for  its  perfect  fusion  ;  with  borax  it  melts  easily 
into  a  colorless  transparent  glass. 

lEkiaiini,  Phik.,  laLii-p  IS4. 

sf  Fhil.,  137.  p. « 
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ThU  m'taeral  has  been  found  in  small,  extremely  fragile,  tab- 
ular-shaped  crystals,  id  the  ejected  stones  of  Vesuvius,  at  Capo 
di  Bara,  near  Rome;  in  fibrous  masses,  with  apophyllite,  at 
Cziklowa  and  Dognatska  in  the  Bannatof  Temeswar;  in  cin- 
namon-atone from  Ceylon ;  and  in  fibrous  radiated  masses  ia 
basalt  at  the  caatle  rock  of  Edinburgh.  The  massive  rarieties 
are  usually  composed  of  small  columnar  crystals  lying  in  all 
directions,  or  fibrous  —  the  iibrea  parallel  or  diverging.  It  ac- 
companies garnet,  fluor,  and  native  silver,  at  Fargaa,  Finland. 

In  the  United  States  it  forma  a  large  vein  in  gneiss  at  Wills- 
borough,  JV.  Y. ;  ia  both  granular  and  massive,  associated  with 
garnet;  also  in  Bucks  county,  Penn.,  in  large  masses  with 
Bcapolite,  pyro:iene  and  apfaene.  At  Greenville,  Lower  Canada, 
a  very  beautiful  greenish- white  variety  of  this  species,  mixed 
with  green  coccolite,  occurs  abundantly  in  limestone.  It  fre- 
quently bears  considerable  resemblance  to  some  varieties  of 
tremolile.  By  fusing  lime  and  silica  in  the  required  propor- 
tions, cleavable  masses  resembling  this  mineral  have  been  ob- 
tained ;  and,  according  to  Professor  Hausmann,  of  Gottingen, 
(Edin.  Phil.  Jour.,  xxiv.  77),  well  characterized  specimens  of 
this  species  are  among  the  artificial  substances  formed  among 
the  slags  of  furnaces. 

Chelmsfordite.  The  editor  here  introduces  as  a  variety  of 
the  preceding  species,  a  mineral  discovered  by  Drs.  J.  F. 
and  S.  L.  Dana,  in  Chelmsford,  Mass.,  and  described  by  them 
under  the  above  title,  in  their  Outlines  of  the  Mineralogy  and 
Oeohgy  of  the  Vicinity  of  Boston.  It  contains  about  75  parts 
silica,  united  with  about  25  of  lime  ;  but  no  complete  analysis 
has,  as  yet,  been  given.  In  color,  hardness,  pyrognostic  char- 
acters, &,c.,  it  agrees  pretty  nearly  with  the  common  form  of 
tabular  spar,  and  is  found  crystallized  in  rhombic  prisms,  the 
bases  of  which  admit  of  an  imperfect  cleavage,  but  not  suffi- 
ciently brilliant  to  allow  the  use  of  the  reflecting  goniometer. 
Drs.  Dana  have  arranged  it  as  a  sub-species  of  tabular  spar,  and 
SB  such  it  is  described  in  Cleaveland's  Mineralogy.  By  some 
authors  it  is  described  under  scapolite,  but  without  sufficient 
rewoD,  ai  all  its  characters  plainly  ally  it  with  tabular  spar. 
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MELULITE,  H.  DL> 


Its  analyses  afTorded  of  silica  38-0,  lime  19'6,  magnesia  194, 
alumina  2*9,  oxide  of  iron  12-],  oxide  of  manganese  20,  ox- 
ide of  titanium  40.  —  Carpi.  Dr.  Thomson  regards  the 
titanic  acid  as  accidental,  and  gives  the  following  as  the  most 
probable  constitution  of  the  mineral :  3MgS-HiCa]S+FS=. 
Sp.  Gr.  324  — 328.     Gifes  sparks  with  steel. 


H  or  M'  OD  d . 
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This  mineral  occurs  in  the  form  of  its  primary,  a  right 
square  prism,  whose  lateral  edges  are  mostly  replaced.  Inter- 
nally the  crystals  are  of  a  honey-yellow  or  orange  color ;  exter- 
nally they  are  usually  coated  by  oxide  of  iron  of  a  brown  hue. 
B  fi,  it  melts  without  efiervescence  into  a  greenish  glass;  and, 
when  reduced  to  powder,  gelatinizes  with  nitric  acid. 

It  has  only  been  found  at  Tifoli  and  Capi  di  Bore,  near 
Rome,  in  the  fissures  of  a  compact  black  laTa,  with  nepheline, 
pleonaste,  and  other  volcanic  minerals. 


W0LLA8T0NITE.    Dr.  Thonuon.1 
Dr.  Thomson  has  separated  the  name  of  Wollastonite  firom 
table  spar,  and  applied  it  to  a  mineral  very  nearly  resembling 
it  in  some  of  its  characters,  but  which  has  a  different  composi- 
tion, being  composed,  according  to  his  analysis,  of 
Biiie* sai4t 

Llnu 31'g84 

M»™ii".V.'.V.",',V.','.V.'.V,'  l-iOO 

AluBiak. 0-sn 

Wauc »000 

By  throwing  out  the  iron  and  alumina  as  accidentally  pres- 
ent, and  uniting  the  magnesia  with  the  lime,  tt  is  evident  that 
the  mineral  is  composed,  as  stated  by  Dr.  Thomson,  of  4  atoms 
bisilicate  of  lime,  and  1  atom  tersilicate  of  soda.  Formula: 
4CalS'+NS^.  It  thus  seems  to  belong  to  the  alkalino-earthy 
class  of  the  present  arrangement;  but  as  the  name  of  Wollas- 
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tontte,  in  honor  or  one  to  wham  raineralog'y  ii  under  very  great 
obligations,  lias  now  become  fixed  in  Its  application  to  table 
spar,  or  bisilicale  of  lime,  the  editor  will  merely  inttoduce  Dr. 
Thomson's  description  (that  mineralogists  may  compare  other 
specimens  with  it),  and  allow  the  mineral  to  remain  in  its  pre*- 
em  connection  until  its  crystallographical  characters  have  beea 
determined,  and  it  is  decided  whether  its  present  name  is  to 
be  retained,  or  another  applied  to  it.  Its  color  is  white,  witb 
&  slight  shade  of  green;  texture  is  fibrous,  the  fibres  in  tufts, 
diverging  from  a  centre,  showing  it  to  be  imperfectly  crystal- 
lized; iustre  inclining  to  silky;  translucent  on  the  edges; 
fracture  splintery ;  fragments  sharp-edged  ;  hardness  25;  spe- 
ciftc  gravity  variable  fVom  2-85  to  2-876.  B  B,  it  fuses  with 
some  difficulty,  and  without  frothing,  into  a  white  enamel. 
With  borax  it  fuses  into  a  bead,  which  is  yellow  while  bot,  but 
becomes  colorless  when  cold.  With  biphosphaie  of  soda,  in 
considerable  excess,  it  melts  into  a  colorless  bead,  leaving  a 
silica  skeleton.  With  carbonate  of  soda  it  froths  and  forma 
an  opake  bead,  having  a  shade  of  reddish-blue. 

It  occurs  in  considerable  quantities  in  veins  in  a  greenstone 
rock,  situated  near  Kilsyth,  and  not  far  from  the  banks  of  the 
Forth  and  Clyde  Canal,  Scotland  ;  also  in  the  neighborhood 
of  Edinburgh,  where  it  was  discovered  by  Lord  Greenock. 

TERSILICATE  OF  LIME." 
This  mineral  was  first  noticed  by  Hisiuger  in  1833,  by 
whom  it  was  analyzed.    A  purer  specimen,  analyzed  by  Dr. 
Thomson,  gave  the  following  results: 


Omitting  as  accidental  the  alumina,  protoxide  of  iron,  and 
water,  the  atoms  of  silica  are  three  times  those  of  lime :  hence 
the  mineral  is  a  tersilicate,  the  constitution  of  which  is  ex- 
pressed by  the  symbol  CalS^. 

Sp.  Gr.  2^05.      H,  =  305. 

CcJor  snow-white ;  according  to  Hisinger  it  becomes  gtej 
by  exposure;  the  texture  is  finely  radiated,  which  imparts  to  it 
the  aspect  of  tremolite ;  phosphoresces  strongly  when  rubbed 
or  struck,  but  only  slightly  when  heated;  does  not  effervesce 
in  acids  even  whetf  reduced  to  powder,  when  pure.     It  is 
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easily  frangible;  ila  behaviour,  B  B,  ia  aimiiai  to  that  of  table 
spar;  on  the  edges  it  fuses  with  difficulty  into  a  semi-transpa- 
rent glus;  with  bOTBX  it  fuses  easily,  and  forms  an  amethyat- 
colored  glass. 

It  occurs  in  transition  limeBtone  at  Gjellebak,  Dot  far  from 
Christiania  in  Norway.  It  had  been  mistaken  for  tremolite 
iwtil  Uiaioger  pointed  out  its  true  nature. 

GISUONDINE. 

AlnulU,  BrKtM.    ZHcooili,  OitmrwiL    GiamosiiiH,  L.    AbfUiw  KgoplwH  Spu, 
SUfrd.    SpuuB  VaJcuioDD,  D. 

Siliu »?■« «-4 

Alomiw 7-3B a-S 

Uma 99-30 4d-S 

»«ii«iB a-se 1'5 

OiTdxofiioo »» SK 

OiidaofmuKUn* IMO (H) 

W-17  VlThuiL  BM  Ou]ii. 

From  the  last  anatysia  Dr.  Thomson  observes  that  it  may 
prove  a  seaquisilicate  of  lime,  admitting  the  alumina,  magne- 
sia, and  iron  as  accidental ;  but  a  more  accurate  analysis  is 
necessary,  in  order  to  establish  its  chemical  constitution  in  a 
satisfactory  manner. 

Sp.  Gr.  216— 2-2.     H.  =  7-0  — 7-5. 

Primary  form,  a  right  square  prism ;  secondary,  the  same, 
surmounted  by  four-sided  pyramids. 


Occurs  in  white  translucent  crystals,  having  an  adamantine 
lustre,  and  presenting  an  imperfect  cleavage  parallel  to  n. 
Fracture  conchoidal.  B  B,  it  phosphoresces,  and  becomes 
friable,  but  does  not  melt.  It  gelatinizes  in  acids  without 
effervescence. 

This  species  occurs  at  Capo  di  Bove,  near  Rome,  coating 
the  cavities  of  ancient  lava,  along  with  other  volcanic  minerals. 

AUoiTE.   pyroxene:." 

Aii|il.W.    FTnnt»,R.    Puibmaiu  AnciK  Bpu.H.    Angilu  DiiloonM,  D. 

Combination  of  silica,  lime,  protoxide  of  iron,  and  sometimes 
manganese  and  alumina. 


•Aadu.lniailbeOn 
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Analysea  of  black  and  green  varietiefl. 

mut.  finn.  Gm 

TilHTi.  NiH  Vock.  Ddaca 

» sase. K4e mo 


l«He  Sajbart.      S»^  Bom. 
ikg,  A(iBM.»  Riil«id.t 


Uxidv  of  DUDfUWH--    0^.--..*. 

Analyses  of  white  augite. 


Pii>to]iide  of  DunffKDeH  S 


lOO-W  Rns.  99-07  Boh.  »»-73  BtmioA 

These  analyses,  divided  by  the  atomic  weights,  will  show 
the  mineral  to  consist  of  bisilicates  of  lime,  magnesia,  and 
iron.    Formula:  CalSH-(Mg+F)S«. 

Dr.  Thomson  hu  separated  common  white  augite  from  the 
dark  Taiietiea,  and  described  it  as  a  distinct  species,  under 
which  are  included  one  or  two  of  the  varieties  described  in  the 
present  connection.  Regarding  the  oxides  of  iron  and  raan- 
ganeae  as  accidental,  they  give  a  formula  (CalSH-MgS^)  which 
slightly  differs  from  that  of  the  pyroxenes;  but  as  all  the  other 
characters  are  common  to  both,  it  does  not  seem  absolutely 
necessary  that  we  should  maintain  the  distinction.  In  all  the 
analyses  given,  both  of  white  augite  and  the  dark  varieties, 
there  is  a  very  close  agreement  in  atomic  constitution,  the 
atoms  of  silica  being  almost  exactly  double  those  of  the  bases, 
showing  the  mineral  to  consist  of  bisilicates.  But  the  atoms 
of  the  bases  vary  among  each  other,  owing  to  their  well-known 
isomorphic  nature,  one  replacing  another  without  any  alteration 
in  the  crystalline  form  of  the  mineral :  whence  the  numerous 


•  Pirt  <rf  ■  nHClsd  erttui,  uslrud  br  Cul  RocbiUttar.  Looil.,  SHo.,  ud  Dah. 
PhiL  loDc.  aad  II  f,  ISO. '  Vol.  uii.,  p.  370. 

t  Duk  nddiib.b[awa  maluoliu,  IVam  Ili(nB,  FhiUnd. 

lTlMip«iDniHlh>mFiDluid  veTsrroo  dlAnnl  loealitiaa;  0»  boa  Oirijwri,  U* 
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varieties  depeodinf  principal);  on  color  add  the  variabl<^  pTO- 
portiooBofiron  and  manganese.  Beudaiit(7Vaifj,  LiL.p.  335) 
regards  the  mineral  as  a  simple  bisilicate  of  lime  and  ircai, 
and  makes  hedenbergite  (variely  sixth), -~ia  which  the  mag- 
nesia is  nearly  replaced  by  protoxide  of  iron,  and  the  iron  and 
lime  are  present  in  nearly  equal  atoms  —  the  true  type  of  the 
species.  Calculating  from  the  last  two  analyses  here  given, 
of  the  dark  colored  varieties,  we  shall  have  almost  precisely 
the  same  result.* 

Aligitef occurs  crystallized,  also  in  grains,  and  amorphous; 
the  crystals  generally  amall,  and  often  hemilrope  or  macled. 
Its  color  is  white,  green,  brown,  or  brownish-black,  sometimes 
black;  with  vitreous  or  resinous  lustre,  and  opake;  fracture 
conchoidal,  uneven.  It  cleaves  parallel  to  the  sides  of  an  ol^ 
lique  rhombic  prism  of  87°  5',  and  93°  55',  as  determined  by 
the  reflecting  goniometer,  which  therefore  is  its  primary  form. 
B  B,  it  fuses,  emits  a  few  bubbles,  and  finally  yields  a  glassy 
globule,  more  or  less  tinged  by  iron ;  it  is  readily  soluble  with 
borax.  Several  varieties  of  augite  have  been  obtained  artifi- 
cially by  means  of  fusion ;  and  ihey  are  frequently  met  with 
among  the  iron  slags  of  Sweden.  All  varieties  of  this  mineral 
seem  to  owe  their  peculiarities  to  the  ieomorphous  nature  of 
iron  and  some  of  the  other  substances  that  enter  into  its  com- 
position, and  replace  each  other,  without  producing  any 
change  in  the  crystalline  form  of  the  species;  and  probably 
to  no  one  variety  is  this  remark  more  applicable  than  to  Je^ 
fersonite,  the  variety  next  to  be  described. 
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Aagite  is  a  common  volcanic  production  ;  but  that  it  existed 
prior  to  its  matrix  being  eubjected  to  volcanic  action,  there  is 
no  doubt.  The  debria  of  the  Monte  Rossi  on  Etns  is  full  af 
detached  crystals  of  black  augite ;  and  in  (he  volcanic  regions 
of  Vesuvius,  Stromboli,  Auvergne,  Teneriffe,  and  Bourbon, 
thej  are  also  of  frequent  occurrence.  Augite  is  likewise  met 
with,  imbedded  in  basalt,  at  Aussig  and  Toplitz  in  Bohemia; 
in  Hungary,  Transylvania,  Hessia,  and  elsewhere  on  the  con- 
tinent; occaaionally  also  in  primitive  rocks,  as  in  Greenland, 
and  in  the  iron  mines  of  Arendal  in  Norway.  The  crystals  met 
with  in  basalt  are  generally  larger  than  those  found  in  lava. 

Remarkably  beautiful  crystals  of  augite  have  been  found  at 
Bytown,  Upper  Canada,  specimens  of  which  have  been  very 
generally  distributed  by  Professor  Holmes  of  Montreal,  to  whom 
we  are  much  indebted  for  our  knowledge  of  the  mineralogy  of 
the  Canadas.  The  crystals  (sometimes  an  inch  in  diameter 
and  two  inches  long)  are  disseminated  through  calcareoua 
spar;  they  present  white  striated  faces,  and  are  often  semi- 
transparent.  Crystals  of  the  black  variety  occur  abundantly 
in  the  trap  of  Montreal  Mountain,  and  those  of  a  green  color 
at  GrenviJIe,  Lower  Canada,  and  Perth, Upper  Canada:  at  the 
latter  place  finely  crystallized  in  a  reddish  calc  spar. 
The  following  are  varieties  of  the  preceding  species : 
1.  Jbfferhonite,*  or  Polystomoua  Augite  Spar,  Keating. 
Foliated  Pyroxene  of  Troosl.  Var.  Pyroxene.  —  Dana  and 
Shepard. 

This  mineral  was  discovered  by  Messrs.  Keating  and  Van- 
uxen  in  1821,  and  has  been  described  by  these  gentlemen  at 
length  in  vol.  ii.  of  the  Jour.  Acad.  Nat.  Set.  Pkilad.  From 
its  chemical  composition  and  other  characters,  they  came  to  the 
conclusion  that  it  was  a  new  species.  In  vol.  iii.  of  the  same 
journal.  Dr.  Troostt  has  instituted  a  careful  comparison  between 
this  mineral  and  pyroxene,  as  to  its  crystalline  forma,  and 
shown  that  its  primary  crystal,  as  well  as  many  of  its  secondary 

IB  UniUd  BUIH. 
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modificKtiooH,  corre^oDd  preciselj  with  those  of  the  litter : 
aod  it  is  DOW  osuallj  clawed  as  a  varietf  of  pyroxene  in  the 
syBtems.  The  editor  has  not  therefore  retained  it  in  the  pres- 
ent edition  of  this  work  as  a  diatinct  species.  The  fdlowing 
ia  the  analysis  of  Prof.  Keating  : 

Btlai u-o 

rroUiide  armuniwH 13-S 

Firailde  (iriiai IIM) 

Oiidisriinc 1« 

Alomiu M 

tm 

The  formaU  giren  by  Keating,  and  which  we  obtain  by 
dividing  the  products  by  the  atomic  weigble  —  leaving  out  the 
zinc  and  alumina  —  ia  4CalS'+3MnS'+2FSl«  It  will  be  ob- 
served  that  protoxide  of  iron  ia  replaced  by  protoxide  of  man- 
ganese, 

Sp.  Or.  35.     H.  =  4-5. 

It  is  found  in  large  foliated  masses,  sometimes  a  foot  in 
length,  and  in  groups  of  large  and  well-defined  crystals,  from 
two  to  six  inches  in  diameter ;  usually  of  a  dark  olive-green 
color,  passing  into  brown ;  tranalucent  on  the  edges,  and  yield- 
ing to  mechanical  cleavage  in  three  directions,  parallel  with 
all  the  planes  of  an  oblique  rhombic  prism,  the  angles  of  which 
correspond  with  the  measurements  given  by  Haiiy  of  Pyroxene, 
which  also  presents  the  same  secondary  forms.  The  cleavage 
is  easily  obtained  parallel  to  the  base  and  two  sides  of  the  prism, 
but  the  third  cleavage  is  obtained  with  difficulty.  On  the  planes 
of  cleavage  the  lustre  is  semi-metallic;  on  the  cross  fracture 
resinous.  B  B,  it  fuses  readily  into  a  black  globule,  but  does 
not  act  upon  the  magnet  In  heated  muriatic  acid  a  portion 
ia  dissolved.  It  occurs  with  franklinite,  garnet,  &c.,  at  Frank- 
lin, Snssex  Cminty,  N.  J. 

2.  DiOPsiDB.t    Diopsid,  W.    Varde Pyroxene, H.    Massite, 

Alalite.  Union  orsilica,  lime,  magnesia,  and  a  little  protoxide  of 

iron.    The  Piedraontese  variety  contains  silica  57-5,  lime,  16-5, 

magnesia  185,  oxides  of  iron  and  manganese  60 — Lmgier. 

Sp.  Gr.  3-31.     Scarcely  scratches  glass. 

Diopside  occurs  in  prismatic  crystals,  which  are  colorless, 
or  green  of  various  shades ;  and  translucent  or  transparent^ 
Their  primary  is  an  oblique  rhombic  prism,  of  the  same  fonn 
and  measurement  as  that  of  augite.  The  crystals  are  gen^ 
rally  striated  longitudinally,  have  a  shining  lustre,  and  may  be 
cleaved  parallel  with  the  planes  of  the  primary  prism.     B  B,  it 
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rows  alone  into  •  colorlew  semiKransparent  masB ;  with  borax 
into  a  diaphiDOUS  glau. 
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It  was  first  discorered  bj  Bonvoiein,  in  veiaa  traverMng  aer- 
pentine,  at  Ala  in  Piedmont  (hence  Alalite),  where  it  occnra 
in  tran^ucent  crystals,  accompanied  bj  epidote,  hyacinth,  red 
garnet,  and  cryttiliized  green  talc  ;  and  latterly  haa  been  ol^ 
tained  inJarge  indiriduals  and  crystalline  masaes,  sometimes  of 
a  fine  pistachio-green  color,  at  the  Rotbenkopr  in.the  Ziller- 
thai,  Tyrol.  In  the  United  States  fine  crystals  of  this  rariely 
have  been  found  in  the  limestone  quarries  of  Bolton,  Mass. 

3.  Peboom.  Fassaite*  Is  generallyofadingy-green  color; 
anumes  nearly  the  same  crystalline  form,  and  readily  yields  to 
mechanical  division  parallel  to  the  lateral  planes  of  a  prism  of 
the  fame  measurement!  as  that  of  augite. 


ti  IgoUilf   Ui  raUij  il  Fia*. 
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It  IB  fonnd  in  the  valley  of  Fassa  in  the  Tyrol. 
4,  Sahlite.     Sahlit,  W.    Py loxine  laminBire  giiB-TerdaUe, 
H.     Malacolithe,  BL     Baikalite. 


HuDHll 
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Sp.  Gr.  3-256. 
Sahlite  oecuri  id  prismatic  crystals  of  four  or  eight  sides, 
and  geDerally  with  inclined  summits;  it  is  greenish-grey,  fee- 
bly translucent,  and  scarcely  hard  enough  to  scratch  glass.  It 
also  occurs  massive.  The  structure  is  lamellar,  with  joints 
parallel  to  the  planes  of  an  oblique  rhombic  prism,  of  the  same 
■neasuremeDts  b;  the  reflecting  goniometer  as  that  of  augite; 
the  primary  form  of  the  two  substances  is  therefore  the  same, 
but  aahlite  readily  allows  of  mechanical  division  parallel  to  the 
oblique  terminal  planes  of  the  prisro,  which  augite  rarely  does. 
B  B,  it  melts  ^r  st,  with  slight  effervescence,  into  a  translu- 
cent glass ;  and  is  soluble  in  boras,  salt  of  phosphorus,  and 
soda,  forming  with  them  a  clear  glass. 
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Sablite  occurs  principally  in  the  silver  mines  of  Sahla*  in 
Sweden,  and  at  Arendal  in  Norway ;  the  variety  termed  Sai- 
kalile  is  found  in  granite  at  the  mouth  of  the  Sljumanka  River, 
which  falls  into  Lake  Baikal  in  Siberia. 

This  variety  has  many  localities  in  the  United  States :  as  at 
West  Haven,  Ct.,  Monroe,  N.  Y.,  and  Bolton,  Mass. 

5.  CoccoLiTE.  Kokkolith,  W.  Pyroxene  grBnuliforme, 
H.  Consists  of  50  silica,  15  alumina,  24  lime,  10  magnesia, 
7  oxide  of  iron,  and  3  oxide  of  manganese.  —  Vauquelin. 

A  specimen  of  American  coccofite,  analyzed  by  Seybert, 
gave  as  follows : 
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It  presenU  Tarious  Bhadea  of  green  and  bluish  ffreen,  and 
occura  in  amall  translucent  masses  or  grains*  of  irregular 
shapes,  which  are  verj  slightly  coherent,  but  9u9icienll]r  hard  to 
scratch  glass;  structure  lamellar  and  lustre  vitreous.  It  oc- 
curs principally  in  the  iron  tninea  of  Arendal  in  Norway.  la 
the  United  Slates,  of  a  fine  green  color,  with  garnet  and  tabu- 
lar spar,  at  Williamsborough,  N.  Y.  Also  in  large  masses  at 
Boonville,  N.  Y.,  and  abundantly  at  Rogers  Rock,  Lake  George, 
imbedded  in  felspar,  and  associated  with  sphene  and  plumbago. 

6.  HEneNBERoiTE  is  a  variety  from  Tunaberg  in  Sweden, 
the  analysis  of  which,  by  Rose,  gave  silica  49.01,  lime  20'87, 
protoxide  of  iron  26'OS,  magnesia  and  protoxide  of  manganese 
3-98.  It  is  named  in  honor  of  the  chemist  Hedenberg,  and 
Beudant  makes  it  the  name  of  a  distinct  species,  under  which 
he  includes  several  varieties.  It  is  a  lime-iron  augite,  and 
agrees  in  composition  with  the  specimen  from  one  of  the 
Azores,  the  analysis  of  which  is  given  on  p.  72 ;  and  also  with 
that  analyzed  by  Berzelius,  next  recorded  on  the  same  page. 

7.  RBNBSELAERiTE.t  This  Dame  has  been  given  by  Prof. 
Emmona  to  a  variety  of  pyroxene  found  in  the  northern  part  of 
New  York.  Hardness  3-5  to  4 ;  specific  gravity  2-874.  The 
crystalline  form  under  which  it  appears  is  an  oblique  rhombic 
prism  of  the  same  measurement  as  pyroxene.  Cleavage,  or 
natural  joints,  parallel  to  the  terminal  planes.  The  weathered 
surface  is  soller  than  the  interior,  and  is  easily  cut  with  a  knife. 
Color  usually  grey,  with  shades  of  red,  green,  yellow,  but 
sometimes  nearly  black.  Structure  compact,  slightly  crystal- 
line, though  the  individuals  are  not  perfectly  devdoped.  Dis- 
tinct crystals  of  a  reddish  hue  occur  singly  in  granular  carbon- 
ate of  lime.  Fracture  uneven;  individuals  strongly  coherent; 
B  B,  whitens  and  fuses  with  difficulty  into  a  white  enamel.  It 
occurs  in  primitive  limestone,  in  extensive  masses,  at  Hermon, 
Gouverneur,  and  Canton.  By  some  the  mineral  has  been  re- 
ferred  to  steatite  and  soapstone.  It  seems  to  have  the  charac- 
ter of  a  rock  as  well  as  a  simple  mineral.  It  has  not  been  an- 
alyzed. 


I!,  Google 


p     _/ 

[ 

M      * 


KABTHY  HIHBRALS, 
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Sometimea  the  facea  marked  H  aie  wanting.  Color  dirk- 
greenisb-black  ;  the  splintera  faintly  translucent,  and  appealing 
green  perpendicular  to  P,  brown  parallel  to  it.  Lustre  ritre- 
OOB.  Surface  brilliant.  Cleavage  perfect  parallel  to  P,  less 
■o  to  T.  Fracture  imperfect  conchoidal.  Primary  form  as 
giren  by  Brook,  a  doubly  oblique  prism. 

B  B  it  fuses  on  the  surface  into  a  black  enamel,  and  with 
borax  gives  a  transparent  amethystine  cdored  globule,  which 
in  the  reducing  flame  becomes  bluish-green. 

Babingtonite  resembles  certain  dark-colored  varieties  of 
angite,  from  which  it  was  first  distinguished  by  Levy.  Acord- 
ing  to  Children,  it  is  composed  of  silica,  iron,  manganese,  and 
lime,  with  a  trace  of  titanium;  but  it  would  seem  that  no  one 
has  had  a  sufficient  quantity  of  the  mineral  for  a  thorough 
analysis.  It  occurs  in  very  distinct  crystals  at  Arendal  in 
Norway,  associated  with  epidote  and  massive  garnet ;  and  in  the 
Shetland  Isles  imbedded  in  white  quartz. 

Tbe  only  locality  of  this  species  in  the  United  States,  is  at 
Cbarlestown,  Mass.,  in  the  sienite  containing  prehnite,  cha- 
basie,  &c.,  where  it  was  firsi  observed  by  Prof.  Nultall. 


This  mineral  has  been  analyzed  both  by  Mr.  Clemson  and 
Dr.  Thomson,  but  with  results  so  different  that  we  shall  not 
record  its  atomic  constitution,  until  we  have  tbe  analysis  of  a 
more  purely  crystallized  specimen.  It  is  possible,  however, 
that  the  specimen  sent  to  Dr.  Thomson,  was  not  so  pure  aa 
the  one  taken  immediately  from  the  locality,  and  placed  in  Mr, 
Clemson's  hands  expressly  for  analysis. 

•  NuadialHHHigrDr.  Bit>iii|t«i.    Aim.  PMl.,  An]  hiIm,  rii.  »& 
t  Inlwiioi  oTUHlau  OonnmOs  WluCUuia.    Niaad  bf  Hhbl  HoMoa,  Fbok 
Ud  Hulwi,  bj  wbon  it  wu  dliutand. 
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Alumiat.... SJM>. M-TS 

Mifnnli StX ft«6 

LliiH~ 10^ ii-ta 

FrntDiida  uf  lim S-00 ftHW 


Oiidaof , 

Finck  Add 

(fr^ClHumu*    B64BThenaaa.f 

Sp.  gr.  3.07  to  310.  H  =  40  to  4.5 
Color  copper-red,  reddish  brown,  yellowksh  brown,  and 
reddish  white.  Streak  yellowish  gtej.  Occurs  in  massea 
which  are  imperfectly  crystallized,  or  present  a  foliated  struc- 
ture. Primary  form  an  oblique  rhombic  priam,  M  or  M'  about 
^4°.  Cleavage,  according  to  Breithaupt,  parallel  with  planes 
tangent  to  the  angles  of  the  base,  perfect;  and  very  imperfect, 
parallel  with  the  primary  planes.  Lustre  metallic  pearly, 
opak«  to  tranalucent;  its  thin  lamins  sometimes  transparent. 
Alone  B  B  infusible,  but  with  carbonate  of  soda  and  borax 
it  melts  into  a  transparent  white  pearl.  Reduced  to  an  impal- 
pable powder,  Clemson  observed,  that  it  was  attacked  by 
acetic,  nitric,  muriatic  and  sulphuric  acids. 

It  bears  some  resemblance  to  bronzite  as  well  as  to  some 
varieties  of  mica,  but  from  tlie  former  it  differs  entirely  in 
chemical  composition,  and  it  is  distinguished  from  the  latter 
by  its  difficult  separation  into  laraine,  and  by  its  want  of  Aexi- 
bility.  Its  hardness  also  exceeds  that  of  mica.  Its  only  local- 
ity is  Orange  county.  N.  ¥.,  near  the  village  of  Amity,  where 
it  occurs  both  in  serpentine  and  white  limestone.  It  is  asso- 
ciated with  spinelle,  and  several  other  crystalline  minerals. 
Dr.  Horton  remarks  that  it  sometimes  so  completely  and  uni- 
formly invests  the  larger  spinells  as  to  lead  at  first  sight  to  the 
impression  that  they  are  real  octahedrons  of  Clintonite.  Crys- 
tals have  been  observed  by  him  modified  both  on  the  terminal 
and  lateral  edges  of  the  primary,  but  their  exact  relations  to 
these  planes  have  not  been  ascertained.^ 

BUCKLANDITE-I 

Djiloinlc  AutiuSfMT,  OiM.    BaekJaiilt,  Lruf.    AD|iiDi  DTHtoniui,  D. 

Sp.  Gr.  3  94.     Harder  than  augite. 
Primary  form  an  oblique  rhombic  prism  of  109°  20'  and  70°  40'. 

•  Ai>.i«i.  oTBci..  tdL  iii>.,  f.  ITI.  t  Ibid-,  tdI.iiiI.,  p.  Ill 

t  a«  HiaanlngT  -^  New  York,  br  Frof.  Beck,  p.  3eS,  when  Ma  IfiirH  in  npi*- 

IaU.  ii"  """  '  "" '™"'  ""  '"         '"'^' 

i  la  osiapUiiMDt  to  Frahuot  BucUud  oTOifM. 
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Color  dark  brown,  .neatlf  black,  or  Telret  black.  Opike. 
Lufltre  vitreouH.  Cleavage  not  obser* able.  Fracture  uneveii. 
Accordiog  to  Rooe,  it  is  completety  soluble  id  muriatic  acid. 

This  very  rare  mineral  bears  much  general  resemblance  to 
aagite.  It  was  distinguished  and  described  by  Lery,  to  whom 
we  are  indebted  for  the  above  measurements.  It  occurs  at 
Arendal  in  Norway,  with  black  hornblende,  felspar,  and  apa- 
tite ;  and  Id  minute  brilliant  crystals  in  lava,  at  the  lake  of 
Laach  on  the  Rhine,  {Allan's  Manual.)  Alsoim  bedded  in 
the  granite  of  Werchoturgi  in  the  Urals. 

AMPHIBOLE.*    HORNBLENDE. 
Bmldnde,  W.    Vu.da  Anphlbola,  H.    II«mi-|iriMiUM  Aofiia  8pw,  H.    Aafttit 

This  mineral  occurs  crystallized,  massive,  and  slaty.  It  is 
composed  essentially  of  silica  (partly  replaced  by  alumina,) 
nagoeaia,  and  lime. 

«Kt,  Patfu.  JD«r  flr«,  Akcr. 

SilicB 4&«» 4741 

Ltnia 13-iO I9-73 

Ma(a*iii IS-m 11«S 

rinui.  of  IniD. T-3I 9-Qa 

riMOI.DfHwjUHH....  IKa Q-Sl 


Dr.  Thomson  is  disposed  to  regard  white  tremolite  (aniphi- 
bole  blanc  of  Hauy)  as  exhibiting  this  species  in  its  purest 
form ;  and  from  the  mean  of  several  accurate  analyses  bj 
Bonsdorf,  rejecting  a  email  portion  of  alnmine,  iron  and  man- 
ganese as  accidental,  he  obtains  this  formula,  CalS^+SMgS", 
which  is  the  saine  as  that  giren  by  Beudant.t  Adopting  this 
formula,  we  hare  only  to  suppose  the  dark  colored  rarieties. 


Iittj  Horn  Sfiipi/faiiK,  uikinMi,  UcuH  il 

«  ihe  taim  impliibola  Hiiy  laeliHled  Hvinl  a 

■H  aBHriiwi  u  dkUBCt  ipveiH.  bul  which  p—>bh  Ihv  fuw  crjiwiira*  ivnn,  aim 

b«  lika  Aa  (wihU  in  Iha  HDpsrtloai  of  iMt  cbanioil  HnHilauti,  u  wall  u  ia  cok 

kwAwia,  aad  ipaeiaD  fniitj.    Iliar  m  Urn  Inaud  of  ia  Ihit  mit.    [An.  Ep>] 
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aa  the  ttro  aboTe-mentioued,  to  be  composed  of  white  tremfr 
lite  mixed  with  variable  proportions  offoreiKn  matter. 
Sp.Gr.30lo31.     H=:60— 60. 

Crystallixed  Hortublende  is  found  in  prismatic  crjatals, 
occasionally  isolated,  but  more  often  conrusedly  aggreirated, 
and  frequently  macled.  The  crystals  cleate  readilj  and  with 
brilliant  surfaces  parallel  to  the  sides  of  a  rhombic  prism  of 
124°  3ff  and  S5°  30'  by  the  reQecting  goniometer,  but  not 
parallel  to  the  terminal  planes,  which  are  assumed  to  be  ob- 
lique to  the  axis  of  the  prism;  and  hence  the  primary  crystal 
is  an  oblique  rhombic  prism,  the  declination  of  the  terminal 
planes  being  from  one  obcuae  sogle  of  the  prism  to  the  other. 
Color  dark  botlle-green  or  brownish-green,  or  brown  approach- 
ing to  hlack,  but,  when  pulverized,  of  a  greenish-grey :  lustre 
vitreous ;  yields  pretty  easily  to  the  knife  ;  opake,  or  present- 
ing  on  the  thinnest  edges  a  fine  red  color  by  transmitted 
light;  when  massive,  tough,  and  difficultly  frangible.  The 
black  varieties  invariably  contain  more  iron  than  those  of  a 
lighter  color,  as  may  he  ascertained  hy  bringing  them  in  con- 
tact with  the  magnetic  needle;  some  of  them  have  been  found 
to  contain  about  nineteen  per  cent.  Dark-green  lamellar 
hornblende  fuses  alone  B  B,  with  effervescence  and  intumes- 
cence, into  a  black  brilliant  glass.  It  aiFords  with  borax  a 
tran^arent  globule,  and  with  salt  of  phosphorus  a  glass  which 
becomes  (^aline  on  cooling. 

The  appellation  of  Basaltic  has  been  given  particularly  to 
those  cleavable  and  highly  crystalline  black  hornblendea  which 
occur  in  basaltic  and  amygdaloidal  rocks.  That  of  Carinthin 
applies  to  one  of  a  green  color  from  the  Sau  AIpe  in  Catinthia. 
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The  3d  fig.  repreienlg  b  hemitropt,  tn  which  one 
luraed  round,  (pii  is  (hut  ittBched  to  the  other  half. 


liotizeobvGoOglc 


RABTBt   KIKS&ALS.  t» 

Masrive  Hornblende  has  a  cTystalliae  itractore,  conusting 
of  minute  uid  often  of  long  crystals  interaecting  each  other, 
sometimea  confasedly  radiating.  Superficially  it  frequently 
uanmes  a  ferrugiaoua  brown  from  decomposition;  ia  very 
tough,  and  difficult  to  break. 

Hornblende-slate,  Hornblende  Scbiefer,  W.  Is  commonly 
of  a  greenish-black  color ;  and,  except  that  it  has  a  slatj  or 
■cbUitoBe  structure,  agrees  in  all  its  characters  with  the  mas- 

Homblende  is  a  rery  abundant  mineral,  being  an  essential 
ingredient  of  ayenite  and  greenstone ;  and  occurring  frequently 
in  granite,  gneiss,  basalt,  and  lava.  It  ia  therefore  found  in 
almost  ever;  country,  but  more  particularly  in  the  repositories 
of  magnetic  iron  at  Arendal,  and  other  mining  districts  of 
Norway  and  Sweden ;  in  large,  frequently  hemitrope  crystals, 
in  amygdaloid,  near  Teising  and  Toplitz,  in  Bohemia;  in  . 
crystals  occupying  the  drusy  cavities  of  Vesuvian  minerals; 
and  in  Greenland  of  a  peculiar  asparagus-green  color.  Mas- 
sive  hornblende  is  met  with  on  the  Sau  Alpe  in  Carintbia,  and 
in  several  parts  of  Saxony ;  while  hornblende-slate  forms  beds 
in  gpeiss,  mica-schiste,  and  other  primitive  rocks. 

This  mineral  has  numerous  localities  in  the  United  Slates, 
a  few  only  of  the  most  important  of  which  will  be  given.  At 
Edenvilie,  N.  Y.,  highly  brilliant  crystals  of  a  hair-brown  color, 
occur  in  limestone ;  also  at  Amity,  reddisb-brown  crystals  ten 
inches  in  diameter;  and  at  Gouverneur,  same  atate,  beauti- 
fully  perfect  crystals  of  a  dark  green  color,  three  inches  in 
diameter,  associated  with  crystallized  felspar  and  phosphate 
of  lime.  At  Franconia,  N.  H.,  the  crystals  in  long  slender 
prisma  penetrating  chlorite  and  magnetic  iron  ore,  are  of  a 
brilliant  black  color,  and  truncated  on  their  acute  lateral 
edges.    At  Cheater,  Mass.,  with  their  obtuse  edges  truncated. 

The  following  are  the  varieties  of  the  present  species : 

I.  PAKOAarTE.  Composed,  according  (o  the  analysis  of  two 
able  chemists,  of 

Silica tMS 51-75 

MunnUL  l9«3 IBOT 

LiiH  13-9S IMM 

Almniin  lt-« 10-93 

rntoiida  sriTSd    3-48 S-ilT 

PratoiidB  oTiBuguvH  0-36 


It  occurs  disseminated  in  somewhat  round  semi-cry  stall  ioe 
masses,  and  in  six-sided  crystals  with  diedral  summits.  It 
yields  to  desvage  parallel  to  the  lateral  plane  of  a  rhombic 
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ptiam  of  the  same  raeasnrementa  aa  the  oblique  rhombic 
pmm  of  hornblende;  but  not  parallel  to  the  termtQal  planefl. 
Color,  however,  ia  the  principal  difference  between  hornblende 
and  pargaaite,  the  latter  being  somewhat  translucent,  and  of  a 
lighter  green,  or  more  generally  of  a  bottle-^eea  hue.  It  is 
birder  than  fluor,  but  ia  scratched  by  <]uartz.  Specific  graWtj 
3'11.  Its  comportment,  BB,  is  the  same  as  black  cryatallized 
hornblende,  except  that  the  glass  is  less  colored. 

M' 124  80' 

M'oD* lie  10 

MonjrorH'oac'  ...  68  48 

iron* .  .I0S8I 

goag 147  B4 

It  is  found  at  Pargas,'  near  Abo,  in  Finland,' in  calcaieotu 

In  the  United  States,  at  Antwerp,  N.  Y.,  and  at  BoltoD 
Mass.,  in  limestone. 

3.  TREMOLiTE.t  Tremolith,  W.  Var.  de  Amphibole,  H. 
Tretnolite,  Br.     Grammalite,  Bt.     Common  Tremolite„J. 

Combination  of  silica,  magnesia,  and  lime. 

ITAiuGnliJD.        TdlimikFrnhJim.       Akar.  Ciiklowi, 

siUu sii'31 MID 4741 s»sa 

Hunnia. 94-9:1 M'3l ai-SS 96-80 

UmB 13M 19-73 19-73 Itt-W 

Atnaina (^96 IXM9 13.M 1-40 

PcatDihlsaricoii....  0-15 I-CQ 3.98 <HM 

Plnoiio  Aeid. 0.94 0.83 aSO MO 

WUU. 0.10 0.15 0.44 0-W 

««  BaudariT.  100.01  Boiwlorff.    SO^BOBPilaie  lOMtOBaod. 

Specific  gravity,  2-9  — 3'I. 
Its  color  is  white,  occasionally  grey  with  a  greenish,  blue- 
ish,  yellowish,  or  reddish  tinge.  It  occurs  in  masses  composed 
of  delicate  crystalline  fibres,  which  sometimes  radiate;  and 
in  flat  deeply  striated  four,  six,  or  eight-sided  prisms,  termi- 
nated, though  rarely,  by  diedral  summits.  It  cleaves  with 
brilliant  surfaces  parallel  to  the  sides  of  a  rhombic  prism  of 
the  same  measurement  as  that  of  horneblende;  its  crystals 
oflen  exhibit  the  appearance  of  fissures  which  are  oblique 
to  the  axis  of  the  prism.  Semi-transparent  or  translucent, 
and  hard  enough  to  scratch  glass,  but  very  brittle;  it  be- 
comes  phosphorescent  both  by  heat  and  friction.  B  B,  it 
fuses,  in  a  very  strong  heat,  into  an  almost  opake  greyish- 
white  mass.    With  borax  forms  a  transparent  odorless  globule. 
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Aahtitiform  Trenielitt,  occurs  in  maseea  consisting  of  fa»- 
cieuUled  groups  of  mioute  diverging,  occaBionall;  railiaiing 
fibres ;  its  fracture  exposes  a  delicalel;  fibrous  texture,  with 
a  glistening  pearly  or  silky  lustre.  It  becomes  phosphoreS' 
cent  by  friction,  which  is  not  the  case  with  common  asbes- 
tus,  a  mineral  it  otherwise  much  resembles.  B  B,  fragments 
bubble  and  fuse  with  great  difficulty  into  a  vitreous  mass. 

Tremolite  occurs  in  dalomiie,  at  St.  Gothard  in  Switzer- 
land; at  Sebes  in  Transylrania;  in  Corsica  in  talc;  near 
Nantes  in  granite  abounding  in  felspar ;  the  fibrous  variety 
occurs  snow-white  and  translucent  in  a  bed  of  limestone  at 
Qulsjo  in  Sweden;  in  Scotland,  in  primitive  limestone  in 
Aberdeenshire  and  lona,  and  in  the  marble  of  Glen  Tilt. 
Asbesiiform  tremolite  forms  masses  of  thin  capillary  crystals 
in  Switzerland,  the  Tyrol,  the  Bannat,  and  other  places; 
some  beautiful  specimens  are  met  with  at  St.  Gothard  in 
dark-green  groups.  In  the  United  States  this  variety  is  com- 
mon in  all  the  dolomite  and  granular  limestone  of  (he  coun- 
try, but  the  dolomite  of  Connecticut  has  furnished  the  most 
interesting  specimens.  At  Canaan,  in  that  State,  they  appear 
in  flattened  crystals,  otlen  above  an  inch  long  and  three  quar- 
ters of  an  inch  wide.  The  limestone  quarries  of  Bolton,  Mass., 
afford  it  in  fibrous  masses  of  a  brownish  white  color.  It  occurs 
in  immense  quantities  at  Warren,  N.  H.,  forming  a  large  bed 

3.  Norwegian  Treholite.  This  variety  is  found  on  the 
Isle  of  Tiotten,  near  Heligoland,  Norway.  It  agrees  in  crys- 
talline structure  with  common  tremolite,  but  it  appears  from 
the  analysis  of  Retzius  to  contain  more  silica,  and  to  have 
a  large  portion  of  its  magnesia  replaced  by  lime. 

Catamite.*  It  occurs  in  rhombic  prisms  of  a  light  aspar- 
agus-green color,  translucent,  striated  longitudinally,  and 
yielding  to  mechanical  division  readily,  parallel  to  the  sides  of 
a  rhombic  prism  of  the  same  measurements  as  that  of  horn- 
blende.   This  mineral  is  soR;  in  form  it  resembles  tremolite. 

It  occurs  imbedded  in  serpentine  with  magnetic  iron  and 
calcareous  spar,  at  Normark  in  Sweden. 

4.  AcTYNOLiTE.  Stfahlstein,  W.  Var.  de  Amphibole,  H. 
This  mineral  is  green,  of  different  hues,  sometimes  almost 
black,  more  or  less  translucent,  and  by  reflected  light  yellow- 
ish or  brownish.  It  may  be  divided  into  three  varieties, — 
crystallized,  asbestifbrm,  and  glassy. 

Combination  of  silica,  magnesia,  protoxide  of  iron,  and  lime. 

*  olunlM ;  caluiu  [Lit.),  ■  mi ;  ftom  Iha  >ppeuu»  of  lU  ecjiul- 
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Crystallized  Actgnolile  generally  occurs  in  acicolir  bexa- 
hedral  prisms,  which  are  not  reg;utar]y  terminated,  but  vbich 
jield  by  mecbanical  diTision  a  prism  of  the  same  measure- 
raents  as  thatofcoiniDon  hornblende.  It  has  a  shining  lustre, 
and  is  translucent  or  transparent.  Occaaionally  it  appears  in 
fine  fibres  having  a  silky  lustre,  and  sometioies  disposed  in  a 
radiating  formt.  It  is  hard  enough  to  scratch  glass.  Per  h 
it  fuses,  afler  becoming  white,  into  an  opake  yellowish  or 
brownish  colored  glass. 

Asbestiform  Aclynolile  presents  a  green,  greenisfa-grej,  or 
brownish-green  color;  and  occurs  both  massive,  and  in  capil- 
lary crystals  which  are  elastic.  The  crystals  are  aometimes 
disposed  in  wedge-shaped  masses,  or  in  radii  promiscuooslj 
aggregated;  they  are  opake  or  slightly  translucent  on  the 
edges.  It  melts  B  B  into  a  yellowish-brawn  opake  glass.  The 
ByssoliU  of  Saussure  appears,  from  ita  analysis  and  principal 
characters,  to  be  the  same  mineral. 

Glassy  Actynolite  differs  from  the  preceding  in  posaessisg 
an  external  lustre,  which  is  vitreous  inclining  10  pearly  \  and 
in  being  translucent  and  brittle. 

Actynolite  is  chiefly  found  in  prirailive  rocks;  as  gneiss, 
inica-fllate,  and  limestone.  It  occnra  in  long  six-sided  ^isms, 
imbedded  in  white  tale,  at  Greiner  in  the  Zillerthal,  Tyrol; 
at  St.  Gothard ;  near  Sals  burg ;  in  Norway;  and  in  Piedmont. 
In  Britain,  it  has  been  noticed  in  (he  copper  veins  of  the 
Maudlin  mine,  near  Lostwilhiel  in  Cornwall;  in  Glen  Elg, 
Inverness-shire ;  in  Skye,  and  elsewhere,  in  small  quantities, 
la  the  United  States  very  beautiful  and  abundant,  of  a  leek 
green  color,  and  nearly  transparent  in  steatite  and  talc,  at 
Windham,  Vt.  Crystals  from  this  locality  in  the  form  of 
four-sided  prisma  were  obtained  by  Prof  F.  Hall,  five  inches  in 
length  —  usually  replaced.  A  delicately  acicular  variety  (Bjs- 
solite]  is  occasionally  found  in  the  cavities  of  the  magnetic 
iron  ore  of  Franconia,  N.  H.  A  glassy  variety  has  been 
found  at  Concord,  Delaware  county,  Penn.,  the  analysis  of 
which  by  Seybert  is  given  above. 

•  L1i»Tg1ud>i  Hlnnlafj,  (Bueoad  BdiUon,)  p.  TT>. 
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6.  Of  AsBSBTUB  there  ore  several  rarieties,  which  generallj 
weseut  a  fibrous  texture,  but  larj  in  reepect  of  fiexibility. 
The  fibres  have  not  yet  been  aeen  in  anj  very  determinate 
fiM'm,  hut  Hauy  regarded  some  which  fell  under  his  observa- 
ti<»i  as  rhombic  prisms.  Asbestus*  is  extremely  difficult  of 
fusion  in  the  mass. 

According  to  Dr.  Thomson,  its  varieties  contain  the  follow- 
mg  proportions  :  the  excess  being  owing  probably  to  the  for- 
mation of  a  double  salt  of  magnesia  during  the  analyses. 


....  «■« 

loj's:  iDO-sa  ii»n  lea-x 

Amianthus.  Amianth,  W.  Asbeste  flexible,  H.  Amianthus 
occurs  in  long  and  extremely  slender  fibres,  longitudinally  co- 
hering with  each  other,  and  easily  separated ;  these  are  more 
or  less  flexible  and  elastic,  and  of  a  whitish,  greeaish,  or  red- 
dish color.  It  is  somewhat  unclnoua  to  the  touch  ;  hu  a  ahio- 
ing  or  silky  lustre;  aud  is  slightly  translucent.  In  mass  it 
fuses  though  with  difficulty  into  a  white  enamel ;  but  when  id 
single  fibres  it  melts  at  the  flame  of  a  candle. 

It  usually  occurs  in  serpentine;  and  is  found  in  the  Taren- 
taise  in  Savoy,  in  the  longest  and  roost  beautiful  fibres :  that 
of  Corsica  is  so  abundant  that  Dolomieu  used  it  for  packing 
his  minerals.  It  occurs  in  Dauphin^,  and  at  St.  Gothard  in 
veiDS  in  mica-slate;  in  Saltzburg;  the  Tyrol;  St  Keveme, 
in  Cornwall ;  Portsoy,  in  Aberdeenshire  ;  and  in  the  Shetland 
Isles  of  Unst  and  Fetlar. 

Amianthus  was  woven  by  the  ancients  into  a  hind  of  cloth, 
in  which,  being  incombustible,  they  wrapped  the  bodies  of 
their  dead,  before  being  placed  on  the  funeral  pile,  that  their 
ashes  might  be  collected  free  from  admixture. 

Common  Asbestus.  Asbeat.  dur,  H.  Common  asbestus  is 
mach  heavier  than  the  preceding  variety,  its  specific  gravity  be- 
ing nearly  30.  It  occurs  in  masses  consisting  of  fibres  of  a 
dull  greenish  color,  with  occasionally  a  somewhat  pearly  lustre ; 
and  yields  splintery  fragments.  It  is  scarcely  or  not  at  alt  flex- 
ible, and  thereby  is  distinguishable  from  amianthus.  It  is 
aomewhat  unctuous  to  the  touch ;  and  is  easily  fusible  B  B 
into  a  slightly  greyish  enamel.     It  is  of  more  frequent  occur- 

I  it  darind  &an  »  Gn*k  mtd  litBliyiBi  imrariikaUa,  m,  taomiiat  to  mnm. 
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rence  than  amianthus;  is  UBuall;  found  in  leJns  in  serpentine; 
and  is  met  with  in  Sweden,  Hungary,  Dauphine,  the  Ural 
Mountains,  &,c. ;  also  in  serpentine  at  Portsoj,  in  Anglesey,  and 
at  the  Lizard  in  Corawatl.  The  various  forma  of  agbeatua  hare 
numerous  localities  in  the  United  States,  as  in  the  serpentine 
of  Newbury,  and  Westiield  Mass.,  in  the  rocks  containing  an- 
thracite, Worcester,  Mass.;  iu  the  serpentine  of  Kelly f ale, 
Vt.,  in  masses  which,  in  color  and  texture,  resemhle  the  finest 
cotton.    At  Bare  Hill,  in  Maryland,  it  also  occurs  in  serpentine. 

Mountain  Leather.  The  principal  difference  between  this 
and  the  foregoing  ?ariety  appears  to  be  the  position  of  its 
fibres.  In  common  asbestus,  they  are  generally  eren  and  par- 
allel; in  mountain  leather,  they  are  interwoven  or  interlaced. 
It  occurs  in  flexible  flat  pieces,  having  much  the  aspect  of 
leather ;  but  when  very  thin  has  been  termed  mountain  paper. 
It  is  commonly  of  a  whitish  or  yellowish  white  color,  and  is 
meagre  to  the  touch.  It  occurs  at  Stronlian  in  Argyleshire, 
and  at  the  Lead  Hills  in  Lanarkshire. 

Mountain  Cork.  Berg  Cork,  W.  Asbeste  tress^e,  H,  Rock 
Cork,  J.  Mountain  cork  has  a  fibrous  texture,  the  fibres  be- 
ing interlaced  so  intimately  as  not  to  be  recognizable,  or  capa- 
ble of  aeparation.  It  is  opake,  has  a  meagre  feel,  somewhat 
resembling  that  of  common  cork;  about  the  same  hardness; 
is  sectile  like  that  substance;  rather  elastic,  and  swims  on 
water.  It  forms  veins  in  serpentine,  and  is  met  with  in  Nor- 
way, Saaony,  Spain,  &,c. ;  and  at  Portsoy  and  the  Lead  Hills 
in  Scotland. 

Mountain  Wood.  Berg-holz,  W.  Asbeste  Ligniforme,  H. 
Rock  Wood,  J.  Is  generally  of  a  brownish  color  and  massive, 
and  has  somewhat  the  aspect  of  wood,  being  occasionally  so 
hard  and  compact  as  to  resemble  petrified  wood.  It  breaks 
into  long  masses  in  the  direction  of  the  fibres,  which  are  some- 
times curved,  and  separable  with  ease.  It  is  opake  ;  the  fibres 
rarely  elastic.  It  is  fusible  into  a  black  slag;  and  is  abont 
twice  the  weight  of  water.  It  occurs  at  Schneeberg  near 
Sterzing  in  the  Tyrol,  with  asbestus  and  other  minerals;  in 
Dauphine  ;  Styria ;  and  at  Portsoy  in  Scotland. 

PYHALLOLITE." 

Tonillnat*  af  Nifimii,  TlnHn.    pTJimmtia  Tibnlu  Spu,  Si^trd. 

This  mineral  was  first  described  and  analyzed  by  Norden- 
ekiold,  who  found  it  to  consist  of  66'32  silica,  2333  msg- 
neaia,  S'58  lime,  099  peroxide  of  iron,  0-99  protoxide  of  man- 
ganese, 3fi8  water. 

•  Frcn  Uii  Oitrk  ni^,  oitioc,  li9ot,  in  4]Iiiii«  to  Ifaa  ab*ii(a  of  mI«  it  inHBU 
vh«a  ixpoiAd  lo  Uifi  letJOD  of  Ara. 
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Sp.  Gr.  2-55.     H.  =  3.5. 

Colm  white,  inclining  to  greenish ;  lustre  dall,  sometimefl 
slightly  resinous  ;  streak  wbite ;  opake  in  the  mant,  but  when 
reduced  to  thia  lamioie,  trnnaparent.  If  thrown  in  the  stale  of 
powder  upon  a  red-hot  ircm,  it  gives  out  a  bright-bluish  pboft- 
phorescenoe.  B  B  it  Grai  becomes  blackish,  aflerwards  white, 
and  the  edges  are  reduced  to  a  white  enamel ;  with  borax  it 
fases  with  facility  into  a  diaphanous  glass. 

It  occurs  massive,  and  crystallized  in  prisms  which  are 
usually  an  inch  in  length.  It  ofiera  distinct  cleavages  parallel 
to  M  and  T,  of  a  doubly  oblique  pnstn;  M  on  T  94°  Sff, 
P  on  T  80°.  One  of  the  acute  and  the  opposite  obtuse  Cei- 
minal  edges  of  the  prism  B  F,*  are  almost  always  replaced  by 
nngle  planes,  which  frequency  extend  over  the  whole  termi- 
nal plane  F,  forming  a  bihedral  summit  to  the  crystal,  and  in- 
clining upon  T,  at  an  angle  of  140°  49'.  The  opposite  termi- 
nal edges,  C  D,  are  also  replaced  in  the  same  manner,  making 
an  angle  with  M  of  about  138°  SC.  The  face  T  ia  consider- 
ably larger  than  the  face  M.  Sometiniea  only  one  of  the 
obtuse  terminal  edges  is  replaced  by  a  single  plane. 

Pyrallolite  was  discovered  by  Count  Steinheil,  at  Storgood, 
in  the  parish  of  Pargas,  Finland,  in  calcareous  spar,  with 
augite,  felspar,  and  scapolite.  In  the  United  States,  accord- 
ing to  Prof,  Nuttall,  this  rare  mineral  occurs  at  Kingsbridge, 
N.  Y.,  in  granular  limestone,  and  at  Franklin,  N.  J  ,  in  sien- 
i(e.  In  the  farmer  editions-  of  this  work,  this  substance  was 
comprehended  under  the  species  hornblende,  with  which  other 
systems  had  arranged  it ;  but  it  is  obviously  so  distinct  from 
that  mineral  in  some  of  its  characters,  particularly  in  its  chem-' 
ical  composition  and  crystalline  form,  that  the  editor  has 
coincided  with  several  others  in  designating  it  as  a  distinct 
species.  It  should  be  observed,  however,  that  fieudanl  re- 
gards it  as  a  variety  of  talc 

CANAANITE. 
Cuunlu,  a.  L.  Dma.    UliiiTa  Eupsliw,  or  BupoliW  Rock,  of  Frtf.  ffiEdtcHL 

This  substance  has  been  described  under  several  names,  as 
nephrite,  saussurite,  and  pyroxene.  Occurring  in  the  massive 
form,  and  never  crystallized,  its  character  has  necessarily  been 
rather  ambiguous,  though  Prof.  Hitqhcock  has  compared  it 
witU  scapolite,  and  finds  that  it  bears  a  close  resemblance  to  that 
mineral  in  several  of  its  properties.t  and  has  hence  very  prc^ 


(BMaBd  EdllKH),  1S33,  t,  ilS. 
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erly  characterizes  it  as  abo*e.  But  it  has  since  been  analyzed 
bj  S.  L.  Dana,  Esq.,  by  whom  ita  composition  has  beei^  shown 
to  differ  ao  conaiderably  from  common  scapolite  as  to  author- 
ize its  separation  into  a  distinct  species,  for  which  he  baa  pro- 
posed *  the  name  derived  from  the  place  where  it  was  first  dis- 
covered. The  resullB  of  two  very  careful  analysea  gave  Ur. 
Dana, 

Biiia saxa 

Pnutiida  of  iron 4-49S 

Aioinim lo-aeo 

Ubm 39-801 

HUDSHB l'eS4 

CifboDH  uid 4-noO 


By  deducting  the  equivalent  of  lime  for  the  carbonic  acid, 
and  throwing  out  the  magnesia  with  the  carbonate  of  lime, 
which  belongs  to  the  dolomite  in  which  tbe  substance  occurs,  the 
constitution  of  this  mineral,  as  atomically  expressed  by  Mr.  Dana, 
is  I  atom  bisilicate  of  lime,  I  atom  tersilicale  of  alumina,  and  1 
alomsilicateofprotoxideofiron.  Formula:  CalSH-AlSH-FS. 
Its  composition  thus  appears  different  from  that  of  any  other 
mineral  with  which  we  are  acijuainted.  Tbe  silicate  of  iron 
Mr.  Dana  is  rather  disposed  to  regard  as  accidental. 
Sp.  Gr.  3-07.     H.  about  65. 

As  described  by  Prof.  Hitchcock,  its  color  is  white,  grey,  or 
hluiah-grey.  BB,  its  behavior  is  exactly  like  that  of  crystal- 
lized scapolite,  melting  readily  with  intumescence  into  a  shining 
enamel.  It  sometimes  presents  aggregations  of  imperfect 
prisms,  the  forms  of  which  are  too  imperfect  to  be  determined, 
though  the  foliated  structure  is  quite  obvious;  no  regular 
cleavages  observed ;  sometimes  exhibits  a  splintery  fracture. 

Canaanite  occurs  very  extensively  in  Canaan,  Gl,  where, 
according  to  the  observations  of  Prof  Hitchcock,  it  seems  to 
repose  between  dolomitic  limestone  and  mica  slate,  forming 
lody  ridges  of  mountains.  It  is  often  intermixed  with  the  dol- 
omite into  which  it  seems  to  pass,  and  it  contains  both  tremo- 
lite  and  augite. 

BARSOWITE.) 

This  mineral  bears  some  near  resemblance  to  the  preceding, 

according  to  the  description  we  have  of  it     Both  externalfj 

and  in  chemical  composition  it  also  resembles  scapolite,  but  is 

•In  a  prlnu  BomnBiiiMUiiii  ta  Um tdltm, tht  nlBtral pat litTiin  b«»Bb«tii«  timttlJ 
t  Jhhhd^  Edla.  Jon.  of  Boi.,  toL  aii.,  f.  lit. 
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dislinf[uiahed  from  it  by  its  stnicture,  and  b;  iu  relations  to 
the  blowpipe  and  to  acids.     It  is  composed  of 


Calculation  from  these  results  shows  the  mineral  to  coasiat 
of  I  atom  bisilicate  of  lime,  1  atom  silicate  of  alumina ;  or  it  di(^ 
fers  from  Canaanite  in  containing  3  times  its  quantity  of  alu- 
mina,  without  the  addition  of  any  iron.  It  may  thus  be  le- 
carded  as  a  mixture  of  table  spar  (CalS^)  and  buchoizite  (AIS). 
Sp.  Gr.  2740.      H.  =  5-5. 

Color  snow-white;  occurs  massive,  and  in  granular  dbtinct 
concretions.  Luatre  of  the  granular  Tatieties  feebly  pearly ; 
the  compact  dull.  Fracture  splintery  or  imperfectly  foliated. 
Translucent  on  the  edges.  B  B,  it  melts  (but  only  on  the 
ed)(es)  with  difficulty ;  with  borax  it  melta  slowly  and  calmly 
into  a  transparent  glass.  Pounded  and  heated  with  muriatic 
acid,  it  is  easily  decomposed,  and  forms  a  thick  jelly. 

It  has  been  found  only  in  loose  blocks,  sometimea  several 
cubic  feet  in  size,  in  the  gold  aand  of  Barsowskoj,  in  the  Ural 
Mountains.  Blue  crystals  of  corundum,  and  white  folia  of 
mica,  are  imbedded  in  it.  It  is  named  Baisowite  from  its  fre- 
quent occurrence  at  Barsowskoj. 

ABFWEDSONITE.     (Broolu,  Aimalt  e/PhO.,  May,  1823. 

This  mineral  has  been  separated  from  hornblende  (of  which 
it  was  commonly  assumed  to  be  a  feniferous  variety),  owing 
chiefly  to  the  measurements  which  its  cleavages  afford,  and  on 
account  of  its  inferior  hardoeas.  It  yields  to  cleavage  only 
parallel  to  the  lateral  planes  of  an  (oblique T)  rhombic  prism, 
H  cm  M  133°  55',  the  measurements  of  those  of  hornblende, 
as  usually  given,  being  124°  30'.*  Its  color  is  black  without  a 
shade  of  green ;  and  it  is  opake  and  has  a  reaiuous  lustre.  It  has 
not  been  observed  regularly  crystallized,  but  its  cleavage  planes 
are  very  brilliant,  much  more  so  than  those  of  hornblende,  from 
which  they  also  serve  to  distinguiah  it.  BB,  according  to 
Children,  in  the  platinum  forceps,  it  fuses  readily  into  a  black 
globule.  With  borax  it  affords  a  glass  colored  by  iron.  With 
salt  of  phosphorus,  a  similar  but  paler  globule  is  obtained;  it 
becomes  colcH'less  on  cooling,  and  leaves  a  skeleton  of  silie*. 

According  to  Dr.  Thomson  it  contains  in  100  parts, 

*  [a  itatiBf ,  in  tlifl  pr«iaDl  vdidoo,  Ihal  Iba  primMrj  fbnn  of  tikiM  iiiiii«T«I  ia  u  obUmi* 
lbiiDMB)iriim,iliWsMbsate«mdtkuiioelHnta  hu  bmo  sblilHd  vusllsl  u  tb* 
bu«  af  tlia  pilu,  ud,  ibanfcn,  Iti  oUiiiiH  ehuulsi  ii  ummsd  lUlHit  tbu  pnnd. 
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Omitting  the  alumini  and  lime  as  accidental,  it  is  composed 
of  4  atoms  tersilicale  of  iron,  and  1  atom  tersilicate  of  mangft* 
nese.     F<»mula:  4FSH-MdS^ 

Sp.  Gr.  3  4  —  3-5.     H.  =  60. 

This  mineral  was  brought  from  Kargardluarduk  in  Green- 
land,  by  Sir  Charlea  Gieseckt,  and  was  for  a  time  known  u 
femtginoui  hornblende,  until  Mr.  Brooke  esimiaed  it,  and, 
from  the  difference  iD  the  meiiaiireiiients  of  its  angles,  oom- 
pared  with  hornblende,  separated  it  from  that  species  under  the 
name  which  it  now  bears,  in  honor  of  Professor  Arfwedsoa. 
It  has  also  been  brought  from  Norway. 

According  to  ProfesHor  Shepnrd,  the  mineral  usually  taken 
for  a  variety  of  hornblende,  and  found  in  trap  porphyry  at 
Plymouth,  Vt.,  agrees  with  this  species. 

NEUROLITE.*  Dr.71iam*on.  {OiUKntt  tif  Mineralogy,  ^-ctoI.)., 
p.  SU. 
This  mineral,  which  Dr.  Thomson  has  analyzed  and  de- 
scribed as  a  new  species,  occurs  at  SUmstead  in  Lower  Can- 
ada, and  was  sent  to  him  by  Prof.  Holmes  of  Montreal.  Its 
analysis  gave  the  following  results  : 


Leaving  out  the  peroxide  of  iron,  and  ani^ng  the  lime  and 
magnesia.  Dr.  Thomson  thus  slates  its  constitution :  5  atoms 
quarters! I icate  of  alumina,  1  atom  quaieisilicate  of  lime  and 
magnesia,  and  ii  atoms  water.  Formula :  5AIS<+(SCal+^ 
Mg)S'+2iAq. 

Sp.  Or.  2-476.     H.  =  4-25. 

Color  greenish-yellow;  texture  imperfectly  foliated,  being 
composed  of  thin  fibres  of  some  breadth ;  fracture  uneven ; 
opake,  or  only  translucent  on  the  edges;  brittle;  has  no  ap- 
pearance  of  crystallization ;  B  B,  it  gives  ont  water  and  be- 
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comes  BDOw-while  and  friable,  bul  does  not  melt ;  with  car- 
bonate of  soda  fuses  slowljr  into  a  transparent  glass,  slightly 
jellow,  which  cracks  in  various  directions  on  cooling;  in  b<>- 
nx  does  not  disaohe,  but  a  snow-white  opake  matter  remains 
in  the  centre  of  the  colorless  globule. 

WITHAMITE.' 

Aufiuu  Wllhtmi,  n. 

This  mineral  occars  in  minute,  translucent,  brilliant,  car- 
mine-red crystals,  which  in  form  bear  considerable  resemblance 
to  epidote,  of  which  it  is  considered  by  Haidinger  to  be  a  new 
and  remarkable  variety.  Lustre  vitreous ;  streak  white.  The 
crystals  are  in  sphericHl  radiated  groups,  which  terminate  at 
the  circumference  in  separate  individuals,  which,  by  reflected 
light,  have  a  dark  red  color,  like  that  of  arterial  blood.  Very 
fine  groups  of  transparent  crystals  also  penetrate  the  quartz 
which  occasionally  nccompanies  the  mineral. 

Its  constituents,  as  determined  by  Dr.  Goverdale,  are  as  fol- 
lows: 

aii« SMB 

P<irgiiil<anr«'.'.'.".*'.'.'.'.'.l'.'.9M3 
LiuH 8'13 


The  formula  deduced  from  these  numbers  is  thus  stated  by 
Dr.  Thomson;  3AIS»+2FS3-l-CaIS«+lAq, 

Sp.  Gr.  3137.     H.  =  60  — 6-5 

B  B,  it  intumesces,  and  fuses  with  difficulty  into  a  dark 
greenish-grey  scoria.  With  biphosphate  of  soda  it  dissolves 
with  effervescence  into  a  globule,  which  contains  a  skeleton 
of  silica;  is  yellow  while  hot,  but  becomes  opake  on  cooling. 
It  behaves  very  nearly  the  same  as  the  epidote  from  Arendal ; 
is  not  affected  by  acids  either  cold  or  hot. 

Minute  crystals  have  been  observed,  exhibiting  the  common 
secondary  form  of  epidote,  and  indicating  a  right  rhombic 
prism  for  the  primary ;  but  according  to  the  measurement  of 
Sir  David  Brewster,  M  on  T  is  116°  40',  thus  differing  con- 
siderably from  the  angle  formed  by  the  similar  planes  on  the 
crystals  of  epidote,  as  usually  stated  in  the  books. 

The  following  figurs  shows  the  form  of  the  crystals  described 
by  Sir  David  Brewster : 

•TIiB  mlnml  ni  d>tcrib«d  hj  Dt.  Bmwitsr  Id  tdI.  ii.,  p.  318,  at  hi>  Jaoiulj  ud 
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The  most  interesting  optical  property  of  Withamite,  obserTes 
Dr.  Brewster,  is  its  dicAroism,  or  double  color,  which  it  exhib- 
its both  in  common  and  polarized  light.  When  common  light 
IS  transmitted  through  the  two  parallel  faces  of  the  priam,  the 
tint  is  of  B  crimson  or  amethyst  color,  with  a  mixture  of  straw- 
yellow.  Upon  turning  the  crystal  round,  the  yellow  tint  disap- 
pears, and  the  color  becomes  a  deep  crimson-red.  On  continu- 
ing to  turn  the  prism,  the  color  changes  to  straw-yellow,  and, 
at  the  end  of  half  a  revolution,  the  crystal  resumes  its  com- 
pound tint.  In  the  groups  of  crystals  which  have  penetrated 
the  quartz,  some  of  them  occupy,  accidentally,  the  positioo 
which  gives  the  yellow  color,  others  that  which  gives  the  red 
color,  and  aome  that  which  gives  the  compound  tint ;  so  that, 
without  a  knowledge  of  their  dichroitic  property,  the  group 
might  have  been  considered  as  composed  of  three  different  sets 
of  crystals. 

Withamite  occurs  in  a  trap  rock  of  a  reddish-brown  color, 
at  Glenco  in  Argyleahire,  disseminated  in  grains,  or  small 
masses,  which  shoot  out  into  regular  crystals  in  the  larger  caV- 
ities.     Having  no  other  locality,  it  is  a  very  scarce  mineral. 

HYPERSTHENE." 

1-bndnWhe  Hombl^nde,  W.     V.r.  d«  I>i.1lw  H.ullaMe,  H.     Finlito.     Hn>«r- 
•  ■bteg.UL     FiuRutoliUIBctimtrSpu.lt.     PbjlliniuMMlllioiii.a 

Combination  of  silica,  magnesia,  and  protoxide  of  iron. 

-„.  a.  PbdI     WitailQfton,  Ft     IilsoFSkTe.      St.  PuL 

SJ'i"-; M-aa M-ii si-348. 4fl-ii<i 


Lfm. 

Almiiu 

WMm 


VT'M  KI^HvUi.    SM3  Sa^lwrt.    gs-TDO  Hulr.   W«19  Holt. 

These  several  specimens  analyzed  differ  bo  essentially  io 
their  constitution,  that  we  shall  not  record  any  formula. 
Sp.  Gr.  3  3  to  3-4. 

Hypersthene  is  met  with  either  masaire,  or  imbedded  in 
rocks.  Its  color  is  dark-brown,  or  greenisb-black;  it  haa  a 
lamellar  structure  and  cleavage  parallel  with  the  diagonals  and 
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sidea  of  t  rhombic  prism  of  about  f@°  SO*,  and  86°  SCK  or  ac- 
cording to  Neclcer,  9^  VX  and  81°  48'.  The  cleavage  of  one 
aide  of  the  prism  ia  more  easily  obtained  than  the  other;  and 
an  indistinct  cleavage  has  been  obtained  Iranaverse  to  the  axis 
of  the  prism,  and  indicating  an  oblique  termination,  on  an 
oblique  rhombic  priaro  for  the  primary.  When  fractured,  it 
exhibits  reflections  which  are  strongly  metallic,  and  sometimes 
greenish,  sometimes  of  a  copper-red  color :  this  lustre  is  ob- 
servable in  one  direction  but  not  in  the  other;  nhen  reduced 
to  very  thin  tamine,  it  ia  translucent,  with  a  alight  tinge  of 
green  in  one  direction,  bat  opake  in  the  other ;  when  pulver- 
ized it  is  dark  grey.  B  B,  on  charcoal,  it  fuses  easily  into  a 
greyish-green  opake  glass ;  with  borax  into  a  greenish  glass. 

It  is  found  at  the  island  of  St.  Paul,  on  the  coast  of  Labra- 
dor, chiefly  in  rolled  masses,  but  also  as  a  constituent  of  a 
ayenitic  or  greenstone-rock ;  along  the  shores  of  Newfound- 
land, and  in  Greenland.  In  the  United  Stales  at  Warwick, 
N.  Y.,  it  ia  found  with  Brucite,  &c.,  in  crystals  which  are 
aereral  inches  long,  and  half  an  tuch  in  diameter ;  being  fre- 
quently a  modiScatioo  of  the  primary,  having  its  acute  lateral 
edges  beveled.  The  moat  metallic  varieties  when  cut,  en  ca- 
boekons,  and  set  as  jewels,  produce  a  very  pretty  eflect. 

SCHILLER  SPAIf 

Bdliilltiinln  yr     Tu.  d*  IHiItu*  Melillnida,  H.    StIiilUnpuh,  Bi.     Diiltu*  Cki- 

uyuM,  Bt.    Dtotonioiu  SehiJler  Spar,  H.    FbrlliDiuiScbilleii,  D, 

This  mineral  was  hrst  noticed  by  Von  Trebna,  in  1783,  in 
Us  mineralogical  description  of  the  Hartz,  but  for  the  best 
account  of  it,  and  its  accurate  analysis,  we  are  indebted  to 
Dr.  P.  Kohler  of  Casael.t  According  to  this  chemist  it  con- 
•iats  of. 


IM» a 

afteoKoUet.  WODnpi".  SS-OUVioiiiulii. 

Dr.  Thomson,  regarding  the  irnn,  &c.,  as  accidental,  slates 
the  formula  of  this  mineral  thus,  MgSM-Aq ;  or  it  is  a  hydrous 
bisilicate  of  magnesia.  It  is  evident  from  the  two  other 
analyses,  that  Vauquelin  could  not  have  experimented  on  real 
•chiller  spar.  Beudant  includes  the  atoms  of  iron,  &c-,  in  his 
formula 

Sp.  Gr.  2-fi— 2-9.    H.=35  — 4-0. 
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It  occurs  in  broad  foliated  maBses,  which  cleave  in  two 
directioQS  parallel  to  the  planes  of  a  rhombic  prism  of  about 
93°  30',  aad  8(i°  ZQ!,  one  of  these  cleavages  highly  perfect  and 
easily  obtained,  the  other  appearing  only  in  traces.  No  traces 
of  cleavage  planes  have  been  observed,  to  show  whether  the 
prism  is  right  or  oblique,  but  analogy  would  seem  to  indicate 
the  latter,  which  has  been  assumed.  Color  olive-green,  occa- 
sionally pinchbeck  brown ;  with  a  shining  metallic  lustre  on 
the  faces  of  cleavage;  opake;  and  yields  to  the  knife.  Streak 
greyish  or  yellowish- white.  Becomes  hard  when  exposed  to 
heal;  and  B  B  assumes  a  metallic  aspect,  and  is  attracted  by 
the  msgnet,  but  does  not  completely  fuse.  Is  with  difficulty 
soluble  in  borax,  exhibiting  the  reaction  of  iron ;  and  with 
salt  of  phosphorus  leaves  a  skeleton  of  silica.  With  carbonate 
of  soda  it  does  not  fuse,  but  exhibits  on  platinum  foil  the  pres- 
ence of  manganese.  Reduced  to  powder,  it  is  readily  acted 
tipoD  by  sulphuric  or  muriatic  acid. 

It  is  found  in  serpentine  and  greenstone,  at  Baste  in  the 
Hartz.  Dana  in  his  Mineralogy,  cites  two  localities  in  Ma»- 
sacbus^tts  —  Blandford,  where  it  is  associated  with  serpen- 
tine, and  Westfield. 

BRONZITE. 

B«ilM-ptiimatie  Sckiller  gpir,  U.     BroiMll,  Etmuik    Tu.  da  Dldlic*  UsUlI^d*,  H. 

Combination  of  silica,  magnesin,  lime,  and  the  protoxides 
of  iron  and  manganese. 

eiiria.  Hartnif.  VlUa.ThtL 

Lime hm i-sa ai» 

PnrtoiLdsoriraD 10-5, T« B-4S 

IVniiilileariDuinn«e..MH) OnM D-61 

w.tor OS iMW oia 

ge-61  Rliptoth.  WSlKoUai.  S746KcihlH. 

Formula,  as  given  by  Beudant  from  the  analysis  by  Klaproth, 
4MgSH-FS. 

Sp.  Gr.  33.     H.  between  40  and 50. 

Its  color  ia  brown,  dark-green,  or  ash-grey.  It  has  a  psendo- 
metallic  lustre,  frequently  approaching  that  of  bronze  ;*  struc- 
ture lamellar.  Primary  form  an  oblique  rhombic  prism. 
Cleavage  very  distinct,  and  readily  obtained,  parallel  to  the 
lateral  planes  of  the  prism  ;  and  also  with  P,  though  ofien  a 
little  curved.  M  on  M  93°  SCF.  Frequently  thin  layers  of 
calcareous  spar  appear  between  the  lamins  ;  surface  striated ; 
opake  when  in  mass;  translucent  if  reduced  to  thin  laminn. 
Dana  gives  the  figure  of  a  secondary  crystal,  showing  very 
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deep  replacementa  od  tbe  oblique  and  lateral  edges  of  the 
primary. 

Il  is  foand  in  imbedded  cryalalline  muses  in  serpentine,  near 
KraubHt  in  Upper  Styria ;  very  abundantly  on  the  Monte  Bracco, 
near  Seatri,  in  Piedmont;  imbedded  in  greenatone  at  the  Baste, 
in  the  Hartz ;  near  HofT,  in  Bayieuth ;  at  Stempel  near  Mar- 
burg; in  the  Ulthen-Thaj,  Tyrol;  in  the  Lizard  district  of 
Cornwall ;  and  elsewhere. 

CORUNDUM.- 
ElwakotednlConndHO,  H.    Sippliinii  BkambplMdn,  D. 

This  species  includea  sapphire,  corundum -stone,  and  emery. 
It  consisu  of  pure  alumina,  colored  from  admixture  with  oxide 
of  iron. 


inM  Kliproth.    Oe-OCheiudi.  Qe-BKIipnxk.    W^STnaul.  n-«T<B. 

Sp.  Gr.  3-fl  — 397.     H.  =  9. 

From  the  analysis  of  a  perfectly  white  crystal  of  sapphire, 
by  Dr.  Muir,  il  would  appear  that  this  gem  ia  composed  of  jiurs 
o/ufMno  (aluminum, 53'29;  oxygen  46'71};  and  it  is  probable 
that  a  portion  of  the  silica  named  in  the  first  analyses,  was 
abraded  from  the  mortar  in  which  the  mineral  was  pulverized. 

1.  SAPPHiRE-t  Saphir,  W.  Corindon  hyalin,  H.  Perfect 
CoTunduro.  —  Boumon.  Asteria,  of  i*/iny.  This  consists  of 
two  Tarielies,  tbe  sapphire  properly  so  called,  and  the  orieotal 
roby,  whose  chiefdiflTerence  consists  in  their  color,  although  tbe 
specific  gravity  of  the  latter  is  also  distinctly  lower.  They  as- 
sume crystalline  forms,  which  are  derived  from  the  same  primary 
crystal,  a  slightly  acute  rhoraboid,  by  tbe  reflective  goniometer 
of  86°  4' and  93°  56',  in  which  measurements  brilliant  fragments 
of  the  sapphire  and  corundum-atone  perfectly  agree.  It  possesses 
double  refraction.  Alone  BB  it  suffers  no  change  whether  in 
fragments  or  powder ;  with  borax  fuses  slowly,  but  perfectly, 
into  a  colorless  glass.  It  is  not  acted  upon  by  acids;  ^ut  be- 
comes electric  when  rubbed,  a  peculiarity  which  the  transpa- 
rent polished  specimens  preserve  for  a  considerable  time. 

The  sapphire  is  only  inferior  in  hardness  to  the  diamond ;  it 
occurs  crystallized,  in  six-sided  prisms  rarionsly  terminated; 
and  in  rolled  masses,  which  are  colorless,  or  of  a  blue-red. 
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yellow,  or  yellowigh-green  tin^,  and  transpvent  or  tranila- 
cent.  The  cryatsls  yield  to  cleavage  pretty  readily  in  one 
direction,  with  a  most  brilliant  surface;  but  they  >re  ex- 
tremely difficult  to  cleave  parallel  with  the  other  planes  of  th« 
primary  rhomboid.     The  fracture  is  conchoidal. 


Sea  Corundum  Stone. 

Sapphire  has  obtained  several  names  dependent  on  its  color 
and  lustre:  the  transparent  or  translucent,  mhite  tapphlre; 
the  blue,  oritntal  sapphire ;  the  red,  oritnlal  ntby ;  the  yel- 
low; oriental  topaz ;  the  green,  oriental  emerald ;  violet,  orien- 
tal amttfiyst ;  the  greenish  blue,  oriental  aqua-marine  ;  with 
pearly  reflections,  the  chatoyant  or  opakscent  sapphire;  when 
transparent,  and  with  a  pale  reddish  or  bluish  reflection,  girof 
sol  sapphire.  Some,  when  cut  en  cabochon,  present  a  silvery 
star-like  opalescence  of  six  rays,  in  a  direction  perpeadicu- 
Ibt  to  the  axis ;  this  variety  is  termed  Asteria.  The  same 
crystal  occasionally  exhibits  a  union  of  two  or  three  of  these 
different  colors. 

The  Oriental  Ruby*  which  is  the  most  highly  prized  as  an 
ornamental  stone,  is  of  a  blood-red,  or  occasionally  a  rose-red 
color ;  and  chiefly  occurs  in  the  form  of  six-sided  prisms.  If 
exposed  to  a  great  heat,  it  becomes  green,  but  when  cold,  re- 
turns to  its  original  color.  The  green  sapphire  undergoes  no 
change  when  tins  exposed. 


F«r  ID  illnitrBdan  oT  tb«  puafe  id"  the  primary  rhomboid  into  ■  ris- 
■  Kolir,  Owi  tb*  LMin  nttr,  nd. 
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■ded  piita,  ne  pi^  100.  In  fig.  ]  and  1  the  tltarntte  IrUnfiulv  pliOM 
■re  the  imtU  remiuQi  of  the  printiy  tbomboid;  Iha  allemate  plum  vl 
fig.  S  Are  slag  those  of  the  rhomboid. 


Blue  BipphireB  are  principally  brought  rrom  Ceylon,  either  in 
Bix-aided  prismi  Tuiously  terminated,  or  in  rolled  masseB  from 
the  beds  of  torrents;  perfect  specimens  ha»e  been  found  up- 
wards of  three  inches  in  diameter.  The  Hnest  red  sapphires 
•re  found  in  the  Capelan  Mountains,  twelve  days'  journey 
from  Sirian,  a  city  of  Pegu;  it  also  occurs  near  Biliin  and 
Heronitz,  in  Bohemia;  in  the  aand  of  the  brook  Expaillie,  in 
France;  at  Brendola,  in  the  Vicentine  ;  on  Mont  Sl Gothard ; 
and  in  Portugal. 

Id  the  United  States  a  beaucifal  blue  sapphire  is  met  with 
in  the  altered  limestone  of  Newton,  Sussex  county,  N.  J. 
The  finest  apecimens  are  found  loose  in  the  soil,  usually  c<»i- 
flected  with  hornblende  or  felspar.  Small  masses  externally 
composed  of  a  dull,  greyish-white  color,  present,  when  broken, 
a  nucleus  of  deep  blue,  which  is  translucent  on  the  edges. 
No  crystals  of  large  size,  and  regular  form,  have  been  dis- 
coTered;  but  it  is  not  unusual  to  find  small  individuals  pre- 
aenting  a  figure  very  similar  to  that  on  page  96.  The  mineral 
also  occurs  in  the  same  limestone  at  Warwick,  N.  Y.,  but 
inferior  in  point  of  color  and  size.  In  Connecticut,  near 
Litchfield,  pale,  bluish  crystals  have  been  found  associated 
with  kyanite;  and  in  North  Carolina  single  loose  crystals 
exist  in  the  soil. 

Prof.  Rogers,  in  his  report  on  Pennsylvania,  cites  a  locality 
of  massive  and  crystallized  sappbire  in  Newling  township, 
Chester  county,  where  it  is  accompanied  by  green  tourmaline, 
beryl,  and  red  oxide  of  titanium,  in  beds  of  limestone.  It 
occurs  also  in  large,  detached  brownish-yellow  crystals,  in 
Delaware  county,  some  of  them  measuring  four  inches  across 
the  longer  diameter  of  the  base. 

"  TaTomier  describes  two  large  oriental  rubies,  said  (o  have 
belonged  to  the  king  of  Visapur,  one  of  which  weighed  fifly 
and  three  quarter  carats,  and  the  other  seventeen  and  a  half 
carats.  The  first  was  valued  at  sixty  thousand  francs,  and  (he 
latter  at  seventy-five  thousand  five  hundred  and  thirty  francs. 
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The  kin^  ofPegn,  uid  the  monarehs  ofSium,  raooopdiM  tbe 
fine  robief,  u  the  tovereigns  of  the  peninsula  of  India  have 
done  tbe  diamoads.  The  finest  rub>  in  the  world  is  in  pos- 
seasion  of  the  first;  its  purity  is  a  proverb,  and  its  worth  when 
compared  with  gold,  is  inestimable.  The  Subah  of  the  Divan 
is  also  in  possession  of  one  an  inch  in  diameter,  and  tbe  em- 
press Catherine  of  Russia,  possessed  one  of  the  size  of  a 
pigeon's  egg." 

"  A  blue  sapphire  is  described  by  the  English  embassy  to 
Atb,  of  the  weight  of  nine  hundred  and  fifty-one  carats.  In 
the  crown  jewels  of  France  there  is  one  natural  crystal  of  one 
hundred  and  sixty  carats,  and  in  the  Jardin  des  Plnntes  there 
was  one  valued  at  :£3,000  sterling," — Feuchtwangtr  o»  Gemi. 

Probably  the  most  splendid  oriental  ruby  in  the  United 
States,  is  that  now  in  possenioa  of  Col.  George  Bomford,  of 
Washington  city.  It  was  originally  purchased  at  the  cost  of 
about  97,000,  in  Paris,  by  Mr.  Barlow,  whilst  acting  as  Amer- 
ican minister  to  the  court  of  France. 

2.  CoRUNnuM-STONE,  or  Common  Corundum,  has,  proba- 
bly from  its  texture,  received  the  name  of  imperfect  corondum, 
and  from  its  hardness,  or  from  its  occasional  peculiar  lustre, 
that  of  Adtmanliiu  Sptir.  It  is  sometimes  nearly  colorless, 
and  somewhat  translucent;  but  more  often  has  a  greyish  or 
greenish  tint,  occasionally  reddish ;  also  brown,  with  a  metal- 
lic  chaytoyant  lustre;  more  rarely  blue,  yellow  and  transpa- 
tent,  or  black  and  opake.  The  common  form  of  its  crystal  is 
the  six-aided  prism,  which  rarely  exhibits  a  tendency  to  flat 
triedal  terminations;  it  occurs  also  in  obluse  and  in  acute 
bexahedral  pyramids.  Is  likewise  found  granular  or  com- 
pact. The  form  of  the  primary  rhomboid,  which  perfectly 
agrees  with  that  of  sapphire,  is  pretty  easily  obtained  by  cleav- 
age, because  some  foreign  sutwtance  is  commonly  interposed 
between  tbe  laminn.  B  B,  this  substance  comporta  itself  like 
the  sapphire. 

Granular  cornndum  has  the  general  appearance  of  a  rongh, 
purplish-colored  jasper;  but  it  consists  of  grains,  here  and 
there  of  a  rose-color,  closely  associated  wiUi  fibioliie;  it  is 
described  by  Bournoa  as  compact  cornndum. 
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t^  planu,  tendtng  to  ■  Mx-iidcd  prinn,  but  tsnnlDited  by  portloM  of  tbe 
plM>e«  of  Ihit  rfaombold.  Fif.  S  i*  «  rix-rided  priim,  truing  tlom  tba 
Mmplsle  replacement  of  Ihe  lunimlts  of  &g.  2.  Fig.  4,  a  v«ry  icuM 
doublo  ifT-rided  pyramid ;  erf"  theae  there  are  ieveraf  varieties ;  a*  well 
M  oC  obtuM  iix-rided  pjramida,  fig.  B.  Tb«  two  latter  are  rarely  bmnd 
prMeodng  both  pyramid!. 
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The  planet  ■>  a  o  In  caqjuncUon  with  a  tend  to  the  produciion  of  a  regu- 
lar ■Is-iided  priam. 

'  I  tnd  ft  S  to  obtuse  rhomboid*,  by  planea  litaated  on  thoee 
,  bombold,  and  iDcJlDlag  od  ili  aumniil. 
-  h  1 — B  to  double  ■ix'iidcd  pynm Ida  nilh  triangular  planei; 
di«y  do  Dot  however  occur  aa  ibove  repreaenled  on  the  unie  cryalil,  but 
OB  aeparale  cryslali,  &nt  noticed  and  meuured  by  BounlOD,  and  ilnca 
retified  by  the  aulhor's  own  meaaurenuDd. 

Common  coraiidum  occurs  in  granitic  rocks,  Bccompsnied 
by  fibrolite,  talc,  garnet,  zircon,  and  magnetic  iron ;  in  China, 
in  (he  kingdom  of  Ara,  on  the  coast  of  Malabar,  and  in  the 
Caraatic.  lit  smaller  qtiantities  also  imbedded  in  magnetic 
iron  at  Oellivara  in  Sweden ;  near  Hozzo  in  Piedmont  in  coin- 
pact  felspar  j  and  at  St.  Gothard,  of  a  red  or  blue  tinge,  ia 
dolomite. 

In  the  East  Indies  it  is  used  for  poliahing  steel,  and  cutllttg 
gems;  but  the  lapidaries  of  Eurc^  prefer  diamond  pourder,  on 
account  of  the  greater  rapidity  witb  which  it  works. 

3.  Ehbkt.  Schmiergel,  W.  Corindon  Granulaire,  H. 
Emeril,  Bt.  Emery,  though  it  bears  little  reaemblance,  ia, 
from  its  hardness  and  analysis,  considered  to  be  a  variety  of 
the  preceding.  It  usaally  occurs  in  masses  of  a  blackish  or 
bloisb-grey  color,  having  the  aspect  rather  of  a  fine-grained 
rock,  than  of  i  simple  mineral.  It  occttrs  both  massive  and 
disseminated,  with  a  somewhat  glistening  lustre,  and  is  ex- 
tremely tough  and  difficult  to  break.  Its  specific  gravity  is 
3*66.  Id  the  Isle  of  Nasos,  emery  is  found  in  routided  masses 
at  the  foot  of  primitive  moanlains.  It  occurs  also  near  Smyr- 
na, in  Italy,  and  in  Spain;    but   that  of  Ochsenkopf,  near 
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Scfanmbertf,  in  Saxony,  Bcems  to  be  the  onljr  Tarietf  which  hu 
been  seen  in  situ :  it  there  occurs  with  talc^ate,  is  of  a  dark 
blue  or  black  color,  and  baa  much  reaemblance  to  fine-grained 
basalL 


iliug  orAIsDiiiM  of  Dr.  Tlumi 

Combination  of  alumina  and  water; 
drate  of  iron. 


SIhTO  [Um.  IMH)  VwqadtB.  M-H  CblUm, 

The  protoxide  of  iron  being  regarded  as  accidental,  the  con- 
Mitution  of  this  mineral  b  thus  represented,  taking  Children's 
analysis:  Al^Aq. 

Sp.  Gr.  3-43.    H.=6— 65 

Diaspore  is  jet  b  scarce  mineral.  It  occurs  massife,  in 
slightly  cnrvilineer  lamine  of  a  ahining  pearly  lustre  and  green- 
iah-grey  color,  and  which  may  be  readily  separated;  also  in 
celluUr  masses,  constituted  of  slender  crystals,  which  hare  a 
pearly  lustre,  and  intercept  each  other  in  every  direction ;  of 
&  brown  hue  externally,  hut  perfectly  trinsparent  and  colorless 
when  reduced  to  thin  laminte ;  rarely  also  in  sepBTate  crystals, 
in  the  form  of  a  doubly  oblique  prism,  M  on  T  64°  54',  F  on 
T  101°  aff,  P  on  M  103°  aC/  It  scratches  glass.  Ex- 
posed  to  heat  in  a  matrass,  it  decrepilates  violently,  is  dtS' 
persed  (hence  its  name,  from  the  Greek),  and  splits  into  small, 
white  brilliant  scales,  whicb,  B  B,  with  borax  fuse  readily  into 
a  colorless  glass.  Berzelius  says  that  these  small  scales  restore 
the  blue  color  of  reddened  litmus  paper;  hut  Mr.  Children  did 
not  find  this  to  be  the  case  with  the  specimen  which  he  exam- 
ined. When  digested  io  muriatic  acid,  it  becomes  colorless, 
the  oxide  of  iron  being  dissolved,  but  the  mineral  itself  remain- 
ing unchanged. 

The  oblique  edges  of  the  prism  are  sometimes  replaced  by  a 
single  plane,  probably  a  tangent  plane,  but  it  is  not  sufficiently 
smooth  for  measurement. 

It  is  described  as  occurring  only  near  the  village  of  Kosoi- 
brod  in  iheOrenbourg  government  of  Asiatic  Russia,  where  it 
forms  veins  in  primary  limestone.  Its  superior  lustre  distin- 
guishes it  from  the  last  species,  some  *aiieties  of  which  it. 
nearly  resembles. 

•  Acooc^iil  to  Mohi,  it  ii  1  rboubig  piina  of  ibHt  13t*. 
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0IBB81TE> 
R^nu  (T  AInlu.    Glhkik*,  TWnr-    amnlmi.    H  jdnlm  anUkn,  DL 

GomtMnatioDoralumina and  water.  Analysis  by  Dr.  Torre;: 
AluiDins  64*8,  water  34'7.  It  ia  a  aimple  hydrate  of  alumina. 
Specific  gravity  2*4  ;  hardness  between  3*0  and  3'S. 

It  is  described  as  comtnunly  occurring  in  aggregations  of 
irregular  stalactites  from  1  to  3  inches  in  length,  and  not  lesa 
than  an  inch  in  diameter ;  and  sonietimes  in  a  bolryoidal  crnst 
lining  the  cavities  of  the  hematite  iron  ore,  in  connection  with 
which  it  occurs.  Structure  indistinctly  fibrous,  fibres  radiating 
Irom  the  centre ;  a  little  harder  than  calcareons  spar,  buteesilj 
reduced  to  powder ;  slightly  translucent,  and  lustre  faint;  color 
greenish-  or  greyish-whiie.  BB,  it  whitens  but  is  infusible  j 
yields  in  the  matrass  much  water,  but  does  not  eflerTesce  with 
icids. 

This  mineral  was  first  discovered  by  Prof.  Emmons  in  the  beds 
of  hematite  iron  ore  in  Richmond,  Mass.  More  recently  it  has 
been  found  in  a  similar  ore  bed  in  the  neighboring  town  of 
West  Stockbridge,  where  Prof.  Hitchcock  has  observed  it  in 
the  form  of  delicate  needles  implanted  on  the  hematite;  and 
also  under  the  same  circumstances  in  Lenox,  Mass.  It  was 
saalyzed  at  about  the  same  time  by  Dr.  Torrey  and  Prof 
Dewey,  both  of  whom  found  it  to  be  a  pure  hydrate  of  alumina. 
Dr.  Thomson  has  since  analyzed  what  must  have  been  an  in^ 
pure  specimen,  as  he  is  himself  inclined  to  admit;  for  his  re- 
sults give,  besides  alumina  and  water,  nearly  9  per  cent  of  sil- 
ica and  4  of  peroxide  of  iron. 

HVDRAROILLITE. 

This  mineral  has  been  described  by  Prof.  G.  Rose  in  Pogg. 
Ann.  xxxvii.  277.  It  has  not  been  analyzed,  but  appears  to  be, 
as  its  name  indicates,  a  pure  hydrate  of  alumina,  analagous  to 
Gibbsite.  But  it  occurs  in  regular  crystals,  or  six-sided  prisma 
t^minated  by  single  plane  faces,  with  their  lateral  edges  re- 
placed. Surfaces  streaked.  Cleaves  parallel  to  the  terminal 
faces.  Terminal  faces  possess  a  pearly  lustre,  while  the  lato- 
ral  faces  have  a  feeble,  vitreous  lustre.  Color  reddish- white. 
Hardness  little  less  than  that  of  calcareous  spar,  which 
scratches  easily  the  terminal  planes,  but  less  easily  the  lateral 
(mes.  Specific  gravity  not  stated.  B  B,  it  becomes  white 
and  opake,  exfoliating  without  melting.  It  gives  ont  an  intense 
light  without  coloring  the  flame.  Heated  in  a  close  lube,  it 
gives  out  abundance  of  water  without  uiy  re-actiou,  and  the 
preaence  of  hydro-fluoric  acid  caonot  be  diseovered  in  tbei 
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tube.  With  borax  and  salt  of  phosphorus  it  producei  readilj 
a  limpid  pearl.  With  boracic  acid  aud  iron  it  does  not  pro- 
duce the  re-action  of  phosphorus.  Does  not  melt  with  soda. 
With  nitrate  of  cobalt  it  gives  a  beautiful  blue  color. 

The  locality  of  this  mineral  is  Achmalowsk,  tiear  Statoast 
in  Siberia.  There  is  a  mineral  found  on  the  bill  of  Beaux, 
near  Aries,  which' resembles  the  hydrargillite  and  has  been 
described  and  analyzed  by  Berthier.*  It  is  a  hydrate  of  alu- 
mina of  nearly  a  blood-red  color,  but  it  is  not  crystallized,  and 
occurs  more  nearly  in  the  form  of  Gihbsite.  It  is  mechani- 
caJly.mixed  with  oxide  of  iron. 

HYDROUS  TBI8ILICATE  OF  ALUMINA. 
KrtlljriW.L.    Alnmiu  nrdnU  BiligiRn,  Ln^    Bjinlv  AtfimknOm,  D. 

Ahuiiu 454 «'S 

aillta M-0 IS* 

Wiur **■!> «J-3 

UII-0  KUpnth.       lomt  BanUar.t 

The  atomic  proportions,  as  deduced  from  these  analyses, 
show  the  mineral  to  be  a  hydrous  trisilicate  of  alumina. 
— T/umam.     Formula,  Al^+5Aq. 

Sp.  Gr.  3-06  to  21 1.     H.  =  325. 

This  mineral  occurs  in  white  and  nearly  opake  masses, 
which  are  perfectly  sectile.  When  broken,  it  presents  an 
earthy  fracture,  with  a  somewhat  vitreous  lustre. 

It  dissohes  without  effervescence  in  nitric  acid,  and  is  con- 
verted into  a  saline  magma  without  crystals ;  but  is  not  aSected 
by  the  blowpipe.  When  calcined,  it  gives  off  much  water, 
separates  into  columnar  masses  like  starch,  and  loses  weight; 
sdberes  to  the  tongue,  absorbs  water  with  a  slight  noise,  and 
becomes  almost  transparent. 

It  occurs  at  Schemnitz  in  Hungary,  and  in  the  gallery  of  a 
lead  mine  on  the  bank  of  the  river  Oo,  in  the  Pyrenees. 

The  following  are  similar  compounds,  and  most  probably 
mere  varieties  of  this  species,  differing  in  the  proportions  of 
their  constituents,  and  in  containing  some  accidental  admix- 

1.  Sevebite.  Analysis  by  Pell e tier  :  alumina  S2,  silica  60, 
water  26,  loss  2.  It  occurs  in  small  masses  of  a  white  color, 
witbont  lustre,  but  possessing  a  slight  degree  of  translucency ; 
occasionally  it  is  semi-transparent.  It  is  a  little  harder  than 
lithomarge,  which  it  somewhat  resembles.  The  surfaces  pro- 
duced by  fracture  are  dull ;  it  is  extremely  brittle,  and  yields 
easily  to  the  knife ;  is  soft,  but  receives  a  high  polish  by  fric- 
tion ;  adheres  strongly  to  the  tongue,  and  emits  no  argillaceous 
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odor  when  breathed  on.  It  doea  not  efferresce  with  acids,  nor 
form  a  paatn  with  water.  It  was  found  bjt  M.  Dufour  io  the 
neighboibood  of  St.  Sever*  in  France,  in  a  gravelly  soil,  in 
maasea  Irom  2  to  4  or  5  inches  in  diameter. 

3.  LENziNiTE.t — Jolm.  It  has  been  divided  into  two  rari- 
eties,  the  opaline  and  the  argillaceous,  the  first  consisting  of 
alumina  375,  silica  37-5,  water  250,  and  a  trace  of  Hme.  Of 
•  milk-white  color;  to  the  touch  smooth  and  slighll;  greasy; 
surface  not  shining;  fracture  large  and  flat  conchoidal ;  trans- 
lucent, or  transparent  OR  the  edges;  sectile;  easily  reducible 
to  a  white  powder;  adheres  to  ihe  tongue.  Specific  gravity  2'I. 
In  water  it  separates  into  numerous  pieces,  which  are  nearly 
transparent,  and  which,  on  the  slightest  touch,  fall  into  small 
hud  grains. 

The  argillaceous  Tiriety  consists  of  alumina  355,  silica  39KI, 
water  S25'0,  lime  a  trace.  —  John.  Color  snow-white  ;  occasion- 
ally tinged  yellow  by  oxide  of  iron;  dull,  with  an  earthy  frac- 
ture, and  slight  coherence.  In  minute  pieces  only  it  is  sJighdy 
translucent;  it  becomes  shining  and  unctuous  by  friction,  and 
strongly  adheres  to  the  tongue.  Its  speciBc  gravity  is  1-80, 
Placed  in  water,  it  breaks  down  with  much  sediment,  but  less 
than  that  of  the  opaline,  without  increasing  its  traasparency. 
Exposed  to  a  red  heat,  it  becomes  hard  enough  to  scratch 
glass,  but  undergoes  no  other  change.  Both  varieties  occur 
a  Kail  in  Eifeld. 

Dr.  Thomson  is  led  by  snalyais  and  other  characters  (o  re- 
gard both  this  mineral  and  severite  as  varieties  of  halloylite, 
which  last,  with  scarbroite,  he  makes  into  two  other  species. 
Be  has  also  added  to  the  class  of  hydrous  aluminous  minerals 
a  few  others,  for  which  he  has  proposed  new  specific  names : 
u  Gilbertite,  Hydrous  Bucholzile,  Tuesite,  Hydrous  Bisilicate 
of  Magnesia,  and  Quartersilicate  of  Alumina.  A  part  of  these 
have  been  transferred  to  this  work,  but  it  does  not  appear  cer' 
tain  that  the  others  are  strictly  definite  combinations. 

3,  Alloprane.  Stromeyer.  (Gilbert's  Annalai.Mv.,  l^.) 
Alumina  32  S()3,  silica  21-923,  water  4I'30I,  lime  0-730,  car- 
bonate of  copper  3'050,  sulphate  of  lime  0*517,  hydrate  of 
iron  0^70. 

This  mineral  waa  analyzed  three  different  times  by  Stro- 
meyer, with  almost  precisely  the  same  results,  showing  a  con- 
stancy in  the  proportions  of  its  constituents.  It  is  sometimes 
described  as  a  distinct  species,  and  Dr.  Thomson  thus  records 
its  formula  from  the  first  analysis :  3AlS+Al»S+10Aq. 
Sp.  Gr.  1-8  — 1-9.     H.  =  3-0. 

■  Wh—nWmrtU.  tllHiWkikiHKiirLHdiOtnuaBlaaraloflrt. 
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It  occurs  in  tnnslucent  masBes,  posaessing  a  somewhat  rit- 
reouB  lustre,  aod  a  pale  blue,  green,  or  brown  color ;  it  ia  ex- 
tremely fariitle,  but  may  occaaionally  be  cleaved  into  priams, 
which  apparently  are  rectangular,  fi  B,  it  inlumeaces  without 
fusing,  and  falta  into  powder,  communicating  to  the  flame  a 
green  tinge;  with  borax  it  melts  into  a  colorless  glass,  and  in 
acid  it  gelatinizes.  It  occurs  at  Saalfeld  itt  Thuringia,  at 
Gersbach  in  the  Black  Forest,  in  the  Upper  Palatiuate,  and  at 
Schneeberg  in  Saxony. 

4.  ScAKBRuiTE.  Contains  alumina  4375,  silica  7-90,  water 
4S'55,  peroxide  of  iron  0-80.  —  Vrmm.  Sp.  Gr.  I  -46.  Easily 
scratched  by  the  knife;  massive;  color  pure  white;  devoid  of 
lustre;  fracture  conchoidal;  highly  adhesive  to  moist  surfaces, 
and  polished  by  the  nail ;  breathed  upon,  it  emits  a  stroog 
earthy  smell,  and  when  immersed  in  water  neither  becomes 
translucent  nor  falls  to  pieces,  but  gains  considerably  in 
weight.  It  occurs  in  a  calcareous  rock  on  the  Yorkshire 
coast,  near  Scarborough,  between  sepice  of  oxide  of  iron. 

5.  Hallovsitb.  Consisrs  of  alumina  mo,  silica  39'5,  wa- 
ter 26'5.  — Berthier.  Sp.  Gr.  l^S  —  21.  In  compact  amor- 
phous masses,  having  the  aspect  of  steatite;  color  white,  gen- 
erally with  a  slightly  bluish  tint;  translucent  on  the  edges; 
fracture  conchoidal,  like  that  of  wax;  imbibes  water,  giving 
off  numerous  globules  of  air,  and  becoming  more  translucent ; 
adheres  to  the  tongue ;  yields  to  the  nail,  and  is  polished  by  it ; 
when  exposed  to  a  high  temperature  it  loses  in  weight,  but  ac- 
qtiires  much  hardness,  and  its  color  becomes  milk-white;  sul- 

fihuric  acid  decomposes  it  readily,  dissolving  the  alumina,  and 
eaving  the  silica  in  a  gelatinous  state. 

It  occurs  along  with  ores  of  zinc,  iron,  and  lead,  in  the  vi- 
cinity of  Li^ge  and  Namur;  and,  according  to  Boussingault, 
also  in  the  province  of  Bogota,  in  New  Qranada.  It  was  de- 
scribed as  a  new  species  by  Berthier,  and  named  by  him  ia 
honor  of  his  uncle,  M.  Omalius  d'Halloy,  who  first  noticed  it. 
(Alian's  Manual.) 

KVANITE. 

Blppua,  Swnn.    Kjult,  W.    ULKhina,  H.    PHiaulie  Dlilhn*  Byt,  H.    tOmO— 

il*.    Fibroliu.   Epblni«lDiC)iiissi,D. 

Combination  of  alumina  and  silica. 

Alonlu W-SO.°!.'. ssil^ »s!'l !.«?« 

eiiici u^ct. ae-Ts sthi ais 

OiiMoCitoa  00-50 DD-TS IH> (HI 

ggoo  Elipiotli.     07-00  ChaiHTU.    W-SArfWsdHo.  M^find. 

.  The  mean  of  four  accurate  analyses  by  Arfwedson,  gave 


liotizeobvGoOglc 


BABTBY   HIKIRALS, 


107 


■iliea  SQ-BB,  alamiDK  63-97,  which  divided  by  the  atomic 
weight,  gives  1  Hlom  silica,  1^  aiom  alumiaa:  formula,  AI'IS. 
Sp.  Gr.  35— a-7.  H.=:50  — 70. 
Primary  form  a  doubly  oblique  prism,  of  which  the  termtna- 
tiona  are  nearly  rhomba;  cleavage  parallel  lo  the  planes  of  the 
prism,  with  difficulty  parallel  to  thuae  which  may  be  consid- 
ered u  the  terminal.  The  angles  of  the  priam  are  lOff*  15' 
uid  73°  45' ;  of  the  terminaJ  plane  oa  the  priam,  in  one  direc- 
Uon  100°  &^  ftnd  79"  10',  and  in  the  other  93°  15'  and  66° 
45'.  Generally  occurs  in  irregularly  terminated  four-sided 
prisma.  Its  colors  are  white,  grey,  and  blue.*  It  has  some- 
times a  greenish  tinge;  the  grey  and  blue  are  often  inter- 
mixed in  the  same  crystal;  lustre  pearly;  the  edges  of  the 
crystals  scratch  glaas,  but  the  broad  surfaces  yield  to  it.  Some 
crystals  by  friction  acquire  negative  electricity,  others  posi- 
tive.f  B  B  even  its  powder  is  infusible,  and  it  remains  unal- 
tered in  very  high  degrees  of  temperature;  with  borax  it  fuses 
■lowly  into  a  transparent  colorless  glass,  and  with  salt  of  phos- 
phorus forms  a  translucent  ailica  skeleton,  and  a  glaas  which 
doea  not  become  opaline  on  cooling.  Is  not  acted  upon  by 
acids. 
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It  occurs  only  in  primitive  rocka.  In  St.  Gothard  in  mics 
slate,  associated  with  garnet,  staurolite,  and  quartz;  in  the 
Sau-alp  in  Carimhia,  with  garnet,  actynolite,  &c. ;  in  the  Ty- 
rol with  quartz  and  hornblende;  in  very  large  crystals  in 
Bohemia;  at  Villa  Rioca  in  South  America.  In  the  United 
States  exceedingly  rich  and  beautiful,  at  Litchfield,  Washinif 
ton,  flymouth,  and  Oxford,  Conn. ;  Che8ler6eld,  Mass.,  in 
mica  slate,  aud  Cbarlestowu,  N.  H.,  in  quartz.  At  Chester- 
field prisma  are  sometimes  met  with  two  feet  long  and  nearly 
two  iachea  wide. — Webster.  At  Windham,  Me.,  it  is  very 
ibundant,  and  of  fine  color,  in  a  vein  of  quartz  which  tr^ 
verses  mica  slate,  and  it  ia  accompaaied  by  ataurotide,  eapo- 
eially  near  the  walls  of  the  vein. — CUavetand. 

•  Wlmiu  Kyuiu,  fton  thi  Ontk,  •liiiir;lD(  bla>. 
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RktUiiUe  U  a  nearly  white  or  aoiDewhst  reddiah  ymAj 
in  aggregated  massn,  from  the  P6tscb-thal  in  the  Tyrol. 

When  in  sufficieotlj  large  masses,  of  a  &ae  Uae  cdor  and 
transparent,  thia  species  is  cut  and  polished  as  an  ornamental 
sbKie,  bearing  some  reoemblance  to  sapphire. 

FtBROLiTB.  With  this  mineral  should  now  be  classed  jEAr^ 
Ute,  which  was  before  described  as  a  distinct  species.  Thej 
agree  in  chemical  composition  and  in  their  characters  B  B ;  nor 
is  there  an;  thing  in  the  crystalline  structure  of  the  fihrolite  to 
oppose  the  union,  so  far  as  this  structure  has  been  developed. 
The  principal  authority  we  have  for  nniting  them  is  Prof. 
Vanuxeni,  who  experimented  on  the  kyanite  from  St.  Gothard, 
from  Chesterfield,  Mass.,  and  a  fibrolite  from  WilmingtOD, 
Del.     He  thus  states  their  composition.* 


These  results  rery  nearly  accord  with  those  obtained  bj 
Cbenerii  of  the  analysis  of  the  Camatic  fibrolite. 

Fibrolite  is  while,  or  of  a  greenisb-grej  color,  and  some- 
times of  the  lustre  of  pearl  and  water  blended.  It  is  fibroaB,t 
harder  than  quarts,  giviog  sparks  with  steel.  The  fibres  of 
which  it  is  composed  are  rarely  so  large  «  to  present  any  Yerj 
determinate  form,  and  are  obliquely  traversed  by  cracks.  It  is 
infusible;  acquires  aseosible  resinous  electricity  by  friction,  and 
emits  ■  reddish  phosphorescent  light  when  two  pieces  are  nib- 
bed  toiiether.  It  is  found  accompanying  crystals  of  corundum  in 
die  Camatic,  and  as  a  component  part  of  the  granite  which  is 
the  matrix  of  that  of  China.  It  was  first  described  by  Connt 
Bonrnon.  In  the  fnited  States,  it  is  found  at  Lancaster, 
Mass.,  in  mica  slate,  in  a  fibrous  form,  and  also  in  long  Uaded 
or  foliated  prisms;  and  at  Walnole,  N.  H.,  in  mica  slate  ;  al 
Bdlowa  Falls,  in  gneiss,  according  to  Dr.  Jackson.  In  Scot- 
land, it  occurs  at  Botrifiny  in  Ban^iire  in  gneis;  in  primi- 
tive rocks  near  Banchory  in  Ab^eenshire;  and  in  inica-slaie 
in  Mainland,  Shetland. 

irORTHITE. 

Tins  mineral  was  A^aamtxtA  in  1830,  fay  Von  Worth, 

Steretarj  of  the  Imperial  Mtnerakgical  So<»ety  of  St.  Peiert- 
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burg.  It  has  been  twice  analyzed  by  Dr.  Hess,  who  n&med  it 
in  boDor  of  Voa  Worth.*  The  following  are  his  mean  results : 
silica  4079,  alumina  5306,  magnesia  0-88,  water  4-63. 

These  results,  including  the  magnesia  with  the  alumiaa,  give 
very  nearly  fire  atoms  silicate  ofdumina,  one  atom  hydrate  of 
alumina.     Formula:  SAIS+AIAq. 

Sp.  Gr.  3-1.     H.  =  8-S. 

It  ia  found  in  rolled  maaeea  or  boulders  destitute  of  any  regu- 
lar crystalline  Btructure,  but  sometimes  presenting  very  small, 
apparently  four-sided  prisms,  or  plates  similar  to  commoa 
kyanite ;  a  mineral  with  which  it  is  classed  by  some  authors, 
but  from  which  it  differs  in  cbntaining  essentially  combined 
water,  and  in  its  much  superior  hardness.  It  is  translucent, 
of  a  white  color,  vitreous  lustre,  and  is  harder  thsn  quartz,  or 
even  topaz.  When  heated  in  a  matrass  it  gives  off  its  water 
and  becomes  opake.  B  B,  alone,  on  charcoal,  it  is  infusible. 
With  borax  it  dissolves  very  slowly,  and  with  carbonate  of  soda 
it  intumesces,  but  the  assay  does  not  fuse  completely  in  the 
strongest  heat.  Moistened  with  nitrate  of  cobalt  and  strongly 
heat^,  it  gives  a  beautiful  dark  blue.  This  mineral  occurs 
near  St.  Petersburg,  and  on  the  shores  of  the  Bay  of  Finland. 

BUCHOLZITE.t 


Combination  of  alumina  and  silica. 

TrniL                 CbnUi,  Fun.          Xnniil 
fcb. 4&W 474 


lOIH)  Biuidu.  W-J^Thcmuoii.       E>»W  Kanunen. 

The  atoms  of  silica  are  2346,  while  those  of  the  alumina 
are  2343,  showing  that  the  mineral  is  evidently  a  simple  anhy- 
drous silicate  of  alumina.     Formula  ;  AiSi,  or  Al  Si. 
Sp.  Gr.  3-19.     H.  =  6  — 7. 

Tbis  mineral  is  amorpbons,  spotted  white  and  black,  with  a 
glistening  lustre,  which  is  waxy,  pearly,  or  vitreous  ;  separating 
into  fibres,  especially  in  the  black  part,  but  in  the  white  and 
grey  the  texture  is  oflen  with  difficulty  perceivable.  The  cross 
fracture  is  occasionally  conchoidal.  The  fragments  are  mostly 
wedge-shaped  and  sharp,  and  when  thin  are  slightly  translucent. 

Specimen  from  Chester  ;  color  greyish- white,  with  a  slight 
tinge  of  yellow ;  siructare  fibrous,  the  fibres  sometimes  bent, 
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and  whea  rietred  tTirongh  a  microscope  assamini;  the  appeuk 
ance  of  imperfect  prismatic  crysrals  ;  lustre  silky. 

It  was  first  fo.ind  at  Fassa-thal  in  the  Tyrol,  by  Dr.  Brandes. 
In  the  United  States  it  is  foand  at  Chester,  oil  the  Delaware 
rirer,  Pena. ;  also  at  Humpreyeville,  Ct.,  and,  according  to  Dr. 
Horlon,  at  sCTeral  places  in  Monroe,  Orange  county,  N.  Y. 

Xenolite  was  discovered  by  Von  Worth,  near  Petershoff,  in 
botilders,  on  the  ahores  of  the  Bay  of  Finland,  and  was  aamed 
bj'  Nordenskiold,  from  ^tiOs,  a  stranger.*  Its  color  is  white, 
greyish  and  yellowish,  and  externally  it  very  much  reseroblei 
Worthite  ;  is  translucent,  has  an  uneven  fracture,  and  a  viir^ 
dus  lustre  ;  is  in  fibrous  masses,  which  sometimes  divide  into 
three-sided  prisms,  two  sides  of  which  form  an  angle  of  4$" 
3s',  and  the  third  appears  to  be  at  right  angles  with  one  of  the 
others.  In  its  blowpipe  characters,  and  chemical  composition, 
it  agrees  with  fiucholzlte ;  and  its  complete  identity  with  that 
mineral,  was  iirst  pointed  out  by  Mr.  Teschemacher,  in  the 
Jour,  of  the  Boston  Soc.  of  Natural  History,  for  May,  1843. 

STAUROLITE. 
Onutilt.W.     BunnlHa,  H.      FiumUeid*]  GmnHil,  U.      Cutwiiciitn  dKimtii^  S, 

CombiDation  of  slamina,  silica,  and  oxide  of  iron. 

SLOvthlrcl. 
BrelB(».         lUrndt-innn.       BlatidI  liinji. 

eiiic»...I!l^!^!l*!!im',3a-oo'.!".!!'.',','.'.'3friB^!!!!!,';;,'!'37-5(» 
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Sp.  Gr.  33—39.     H.  zz:70— 7-5. 

From  the  mean  of  the  two  first  analyses,  uniting  the  oxides 
of  iron  andmangnnese,  we  obtain  four  atoms  silicate  of  alumina. 
One  atom  hexasilicate  of  iron.     Formula:  4AIS+F6S. 

Staurolite  presents  a  reddish-brown  color,  and  occurs  some- 
times in  rhombic  prisms,  of  which  the  acute  edges  are  fre- 
<{nently  replaced,  thus  converting  them  into  six-sided  prisms. 
Tbe  crystals  often  intersect  and  cross  each  other  at  particular 
angles,  and  are  then  superficially  of  a  dull  brown  color;  the  pri- 
mary crystal  is  a  right  rhombic  prism  of  I3U°  20'  and  50°  W, 
by  the  reflective  goniometer ;  it  is  divisible  parallel  to  its  sides 
and  diagonals,  the  latter  with  the  greatest  brilliancy.  Stauro- 
lite ii  opake  or  translucent ;  has  a  vitreous  or  resinous  lustre ; 

•TmmcUsiiioribe  InpeiiilBoe  ofSt.  Petanbor;.  nl.  I.  pinL  p.?6. 
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•ad  in  ibe  appnentlT  pan  Tirietiea,  k  coochoidal  frMtv«> 
B  B,  it  BMnin«fl  a  darker  hue,  but,  per  st,  does  not  fOM ;  with 
borax  it  melu  alowlj  into  a  uansparent  deep-green  colartd 
glaaa. 


mOO' 


T\g.  1,  Oie  primtiy  ta 
rf  which  tt«  acnto  cd 


■  rigbt  rhombic  prino.    Fig,  2,  tho  nina, 

.    — ^ ^ra  replaced  by  pliuei,  tbrmiilK  >  iic-dd*d 

trj^al.  Fix-  S  diSen  oaljr  Iroin  fir.  2  Id  htvine  the  obtuie  wHd  uriai 
rapltced  bj  triaiifulir  plioe*.  Fig.  4,  »  micle,  cooalaiiiu  of  two  cryMdi 
rescinblliiK  fig.  2,  cromag  etcb  oiher  it  Hf{ht  aogles.  Fig.  S,  a  maele. 
In  which  tba  cryattlf  cnm  s>eb  olbcr  it  s  different  aogle. 


The  staurolite  beloDgs  to  primilife  countries.  It  occnn  is 
tbe  form  of  fig.  2  U  St  Ootbard  in  Switzerland,  accompany- 
ing kyaaite,  and  imbedded  in  talc  slate ;  also  in  the  Greiaer 
Hoantain,  Tjrol :  mades  of  cooBiderable  aize,  superficiallj  of 
a  dnll  blows  <miIw,  and  opake,  are  met  with  in  Bretagne  in 
mieaceoaa  dajr,  coBaidered  to  l>e  the  debris  of  a  primitive 
rock.  Serera]  olber  ?«rietice  occsr  at  Compoetella  in  Span, 
in  BCHBe  of  the  Hebrides,  generatl;  dark  colored  and  opake. 
Il  ia  an  abundant  mineral  in  the  United  States,  nsually  in  mica 
■lue.  In  Windham,  Mo.,  single  prisms,  double  prisMis,  croB^ 
ii^  at  right  and  oUiqae  angles,  and  eren  three  prisma  intei- 
•ectiag  each  otber,  somelimeB  all  occur  in  the  same  speciaea. 
•^-Clt^toelmid.  At  Sheffield,  Nortbfield  and  Commington, 
Haas.,  Litchfield,  Gt.,  in  well  characterized  specimens.  Ob 
the  Wtchicon,  near  Philadelphia,  in  reddish-brown  sisrsided 
prisma,  with  dihedral  Bumnits,  sssooiated  with  kyanita  and 
garnet. — Let.  At  Mink  Core,  Lisbon,  N.  H.,  finely  fbrm«d 
CTftlals  are  foand  both  loose  and  imbedded  in  mica  slate.  At 
Charlestown,  N.  EL,  the  ume  lock  conlaiafl  hemitrope  crjstali 


liotizeobvGoOglc 


US  UETST   luniALS 

r«einbtiiig  andaliutte,  but  preseiring  the  dtstinct  anglet  of 
Stuirolite.  When  the  alsie  beeomefl  argillaccoaB,  the  miDeral, 
IB  observed  by  Dr.  Jaeluoo,  ^peafs  to  paaa  into  sodaliuite 
made  by  gradual  changes. 

Staubolitb  Macle.*    This  name  has  been  giTeo  bj  Dr. 
Jackson  to    a  variety  of  this  species   which  is  remarkable 
for  presenting  a  structure  similar  to  that  of  audalusile  ma- 
de, while  it  preserves  the  angles  and  general  character  of 
Btaurolite.    The  macles  are  generally  crossed  at  the  natural 
joints  of  the  crystal,  b;  two  black  lines  passing   along  the 
diagonals  of  the    rhombic    prism,    while   a  small    central 
black   rhomboid   is   formed   at  the  centre,   where   the   two 
lines  intersect.     The  crystals  are  frequently  surrounded  bj 
a  softer,  pearly    crust,    which   Dr.   Jackson    regards   as   a 
hydrous  variety  of  andalusite.     The 
two  annexed    figures    represent    the 
common  ^pearance  of  these  macles 
when  their  faces,  obtained  by  croos- 
sec^OBS,  ha?e  been  ground  down  and 
polished.     In  the  moat  pn^ct  speci- 
mens, the  entire  rhomboidal  crystal  ia 
enveloped  by  a  uniform  coat  of  Mack, 
fiue-grained  clay  elate,  and  the  interior 
substance  is  of  a  reddish-yellow  color, 
of  a  glistening   and  somewhat  folia- 
oeous,  or  sparry  appearance,  sometimes  opake,  sometimes  trane- 
lucent.     The  black  lines  passing  from  the  angles  of  the  cen- 
tral  black  prism,  or  from  one  of  the  same  reddish-colored  sub- 
stance just  mentioned,  which  takes  its  place,  to  the  correspond- 
ing angles  of  the  outer  prism,  are  usually  very  faint  and  deli- 
cate in  Ihetransversediagonal  of  the  crystal;  thicker  and  more 
strongly  marked  in  the  longitudinal  diameter ;  spreading  a  lit- 
tle as  they  approach  the  outer  casing,  so  as  to  give  the  idea  of 
being  formed  by  a  duplicature  of  that  investment.     Id  one 
or  two  crystals,  indeed,  this  formation  has  been  distinctly 
marked.     In  other  crystals,  less  perfect,  the  outer  black  case 
is  much  thicker,  the  yellowish  contained  matter,  less  regular  in 
its  figure,  (the  angles  being  rounded  o9)  and,  instead  of  an 
inner  crystal  resembling  the  outer,  it  is  divided  by  transverse 
diagonals  of  the  black  matter  into  four  portions.     This  inter* 
estiog  variety  occurs  m  mica  slate,  generally  in  boulders  at 

•  Foe  lilt  DhiTMMn  of  tkb  BhMnI,  I  in  iodeliUd  u  lit*  hmh  sTDr.  JukHB,  ud  U 
(ptiptrbrDt.  8.  WiUnr.pvMUiwIinlliateeondnuinbaiorilHProOHdiDnsf  At  5»- 
tlgaal  IiuUnUoD  tn  lb*  Fi«uUaa  of  B«i«B«.    fAii.  Bb.] 


liotizeobvGoOglc 


BUTBT  xinaBAU.  113 

Charleetown  and  Walpole,  N.  H.,  ■&€!  it  is  accompanied  bj 
gaiDeta.  According  lo  Dr.  Jackson,  these  stiuroiite  miclea 
pass  bj  imperceptible  shades  into  andaiueite  maclea,  wJitn  tie 
micaceotu  ilate  paues  into  argiliactoia  tlate. 


AUTOMALITE. 

AatonuUUi,  W.    Bptnille  Ziaeifiie,  H.    Ocubvlnl  Conrndmn,  H.    Gitiiuii.    BifpU- 

It  consists  essentially  <^  alumina  and  zinc. 


.  itK. 


Pibta*.                   Amnka. 
.....S»M ^-n 


OiideDriloe......M«. 3M1. 3*m 


Bendant  adopts  the  first  analysis,  which  girea  the  atomic 
ratio  or  the  alumina  to  the  oxide  of  zinc,  as  6  to  I.  The  two 
last  Dr.  Thomson  thinks  are  the  most  entitled  to  confidence, 
and  these,  rejecting  the  iron  and  manganese,  give  us  4  stoma 
of  alumina  to  one  of  oxide  of  zinc,  which  he  regards  as  the 
true  composition  of  the  mineral.  Formula :  ZAI*. 
8p.Gr.  41to4-3.     H.  =  80. 

Automslite  hy  some  mineralogists  is  considered  a  rarietj  of 
spinel ;  and  as  it  contains  so  large  a  proportion  of  the  oxide  of 
zinc,  it  has  been  designated  Zinciferous  Spinel;  sometimes  it 
is  called  Gahnile,  in  honor  of  Gahn,  its  discoTerer.  It  occurs 
in  regular  octahedrons,  which  ma;  be  cleaved  parallel  with  all 
its  planes  ;  it  also  occurs  in  tetrahedrons  of  which  the  angles 
are  replaced;  and  in  macles.  It  is  much  heavier  than  spinel, 
tiata  which  it  also  differs  in  being  nearlj  opake,  and  of  a  dark 
blnisb^reen  color  by  transmitted  light,  as  well  as  essentiallj 
in  respect  of  composition.  B  B  it  la  unalterable  alone,  and 
nearly  so  with  salt  of  phosphorus  or  borax. 

It  occurs  in  a  talcose  rock  at  Fablun  in  Sweden,  associated 
with  galena,  blende,  garnet,  gadolinite,  &c.  In  the  United 
States,  crystals  of  a  large  size  are  found  at  Franklin,  Snasex 
County,  N.  J.,  accompanying  quartz,  felspar,  and  Jefiersonite; 
and  in  granite  associated  with  chrysoberyl,  garnet,  and  colun- 
bite,  at  Haddam  in  Connecticut.  The  most  perfect  crystals 
found  in  New  Jersey,  have  been  detached  from  the  matrix  of 
limestone,  ai)d  are  found  in  alluvial  situations.  They  are  occa- 
sionally met  with  from  three  to  four  inches  round  the  base, 
having  all  their  edges  emarginated,  and  presenting  a  beau- 
tiful indigo-blue  cdor  by  transmitted  light, 
I0» 
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Thia  mineral  is  bj  Rome  suppoaed  to  be  a  mere  rorietf  of 
zinciferons  Bpioelle,  in  which  a  large  portion  of  oxide  of  zinc 
is  replaced  by  protoxide  of  iron,  ft  baa  the  aame  crjstalline 
foiru  aa  automalite,  but  difiers  esseutiallj  in  manj  of  its  phja- 
ical  charactera.  Dr.  Thomson  has  analyzed  it  and  obtained 
thcK  producta : 


In  other  trials  be  found  no  silica,  and  rejecting  this  u  acci- 
dental, the  mineral  appears  to  be  composed  of  simple  alumi- 
nates;  the  alumins,  as  in  other  cases,  acting  the  part  of  an 
acid,  and  giving  5  atoms  aluminUe  of  iron,  S  atoms  aluminate 
of  zinc,  1  atom  aluminate  of  manganese.  Dr.  Thomson  ob- 
serves that  it  offers  the  only  example  known,  in  the  mioeral 
kingdom,  of  a  congeries  of  simple  ainmioatea.  Formula: 
5FAI+2ZAl+lMnAI. 

Sp.  Gr.  45.    H.  =  4-651. 

Its  color  is  usually  yellowish-brown,  rarying  in  intensity 
in  different  crystals.  Lustre  vitreous,  inclining  to  lesinoaa. 
Streak  paler  than  the  color.  Fracture  concboidal.  Opake, 
(w  sub-transIucenL  Easily  frangible.  The  crystals  are  Tery 
splendent  when  the  facea  are  very  smooth,  which  is  usually 
the  case. 

Primary  form  a  regular  octahedron,  parallel  with  the  faces 
of  which  it  presents  imperfect  cleavages.  The  crystals  are 
modified  on  their  edges  by  single  replacementa. 

B  B,  it  assumes  a  red  color  which  it  loses  on  cooling,  and 
the  assay  remains  unaltered  in  its  appearance.  When  heated 
on  charcoal  it  becomes  darker  colored,  but  does  not  melt. 
With  carbonate  of  soda  it  does  not  fuse,  but  the  soda  while  in 
fusion  has  a  fine  red  color,  which  it  loses  on  coding.  With  bi- 
phosphate  of  soda,  no  fusion,  but  the  salt  when  melted  assumes 
a  fine  red  color,  which  changes  to  a  yellow  on  becoming  solid, 
snd  when  cold  it  resumes  its  white  color  and  transparency, 
the  assay  remaining  unaltered  in  the  centre.  In  boraz  it  di^ 
•olTea  Tery  slowly.  The  bead  is  transparent,  and  has  a  rery 
deep  gamet-red  cdor. 

This  mioeral  occurs  at  the  Sterling  zinc  mine,  Sussex 

•  Jou.  iaaL  MU.  Bd.,  miai.,  niL  IL,  p.  m 
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Conoty,  N.  J.,  uaocitted  with  Franklinile  and  the  other  well 
kaown  productions  of  that  place.  The  best  crjstab  are  iot- 
bedded  in  calcareous  q>ar. 
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fiuible,  becomiDg  green  in  tbe  inner  flame,  and  reddiab-gnf 
Ui  tbe  outer.  With  borax  in  tbe  outer  flame  it  aputtera,  and 
then  is  slowly  but  perfectly  dissolved  into  a  fine  chrotne^een, 
transparetit  ritreous  globule.  Tbia  globule  is  browniah  while 
hot,  and  tbe  cbrome-green  appears  first  after  cooling.  With 
the  addition  of  a  little  tin  the  globule  becomes  of  a  still  more 
brilliant  green.  With  salt  of  phosphorus  it  partially  dissolvea, 
leaving  a  skeleton  of  silica.  With  solution  of  cobalt  it  shows 
bluish  spots,  both  in  splinters  and  when  powdered.  With  fluor 
spar  it  fuses  to  a  fine  turquoise  blue  globule. 

This  mineral  occurs  in  tbe  clella  of  tbe  compact  chromium 
ore  on  the  western  declivity  of  Ssnanowskaja,  in  the  Ural 
mountains,  twelve  wersts  from  Biasensk.  No  other  locality  u 
named. 

PYROSKLEHITE.' 
ramritta.    (AithUu' Jdknt-««ieU,  ISaS,  p.  SOa.) 

This  mineral  ia  quite  similar  to  Kammererite  in  its  com- 
position, as  appears  by  Von  Kobell's  snaJysis ;  which  gave 
of  silica  3703,  alumina  I3'50,  magnesia  31-62,  oxide  of 
chrome  143,  protoxide  of  iron  352,  and  water  11-00.  The 
formula  given  by  Vou  Kobell,  from  these  numbers,  also  re- 
presents the  true  composition  of  the  last  species  described. 
It  ia  thus  stated  :  2(MgF)S+(AlCh)S+l^Aq.f  Specific  grav- 
ity, 2'74  Hardness  betu^een  rock  salt  and  fluor  spar.  Streak 
white.  Fracture  uneven  and  splintery;  lustre  dull.  Color 
apple-green  and  emerald-green.  In  thin  edges  translucent. 
B  B  melts  slowly  into  a  greyish  glass.  With  borsx  disserves 
slowly  to  a  chrome-green,  transparent  glass.  Decomposable 
by,  and  forma  a  jelly  in  muriatic  acid.  Exposure  to  a  red 
heal  causes  it  to  lose  11  per  cent  in  weight,  and  it  becomes 
hard  and  brittle.  It  has  a  crystallioe  structure,  and  presents 
a  perfect  cleavage  in  one  direction,  and  a  less  perfect  one 
at  right  angles  with  it. 

As  this  mineral  has  the  same  compoeitioD  as  the  species 
just  described,  and  yet  differs  from  it  in  crystallisation,  color, 
and  other  characters,  fierzelius  observes  that  tbe  two  minerals 
may  be  viewed  as  isomeric  combinations,  such  as  we  see  in 
calc  spar  and  arragonite.  It  came  from  the  Island  of  Elba, 
but  with  what  it  occurs  is  not  stated. 

HYDROUS  BUCHOLZITE. 
This  name  is  given  by  Dr.  Thomson  to  a  mineral  brought 
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fium  the  ialind  of  Sardinia,  and  composed  accordiog  to  the 
aDtlfsis  gitea  in  Berzdius'  Report  for  1833,*  u  followa : 


The  atomic  ctwatitoeiitB  into  which  these  reaulta  are  re- 
dacible,  ire  5  atoms  silicate  of  alumina,  1  atom  water ;  aap- 
poainj^  the  autphale  of  lime  to  be  accidental,  and  admitting  a 
email  excess  of  alumina.     Formula :  5AIS+Aq. 
Sp.  Gr.  2-855.     H.  =  3. 

Colo?  ligbt-bluiab  green ;  streak  white ;  powder  white. 
Structure  granular,  being  composed  of  small  scales ;  brittle. 
Lustre  vitreons ;  translucent.  B  B,  becomes  snow>wfaile,  and 
tails  into  powder,  from  loss  of  water.  With  carbonate  of 
soda,  it  efierresces,  and  forma  slowly  an  opake-wHiie  frit,  or  an 
enamel,  if  the  qnantity  of  soda  he  more  considerable.  With 
borax  it  fuses  immediately  into  a  tianapareat  bead,  leaving  a 
ptfftioD  of  silica  uadUsolved. 

PHOLEBITE. 

This  is  another  hydrous  silicate  of  alumina,  which  should 

properly  be  considered  in  this  place.    It  has  been  described 

and  analyzed  by  M.  Guillemin.t     Three  difiereot  specimens 

gave  him  as  follows  : 


Taking  the  mean  of  these  analyses,  the  atomic  constituents 
of  this  mineral  approach  pretty  nearly  1^  atom  silica,  Ij-  atom 
alamina,  I  atom  water;  formnta,  ]^A1S+Aq. 

Hardness  and  specilic  gravity  not  accurately  given.  It  has 
a  fine  white  color,  and  is  formed  of  small  convex  scales,  having 
a  pearly  lustre.  It  is  soft  to  the  touch,  and  may  be  crushed 
between  the  fingers.  It  adheres  to  the  tongue.  When  plunged 
into  water  it  disengages  air  bubbles ;  but  does  not  exhibit  the 
appearance  of  lenzinite.  It  forms  a  paste  with  water.  When 
heated  it  gives  out  water,  but  is  infusible  B  B,  per  st. 

It  occurs  in  the  coal  formation  of  Fins,  Dep.  of  Altier,  ia 
France,  occupying  fissures  in  the  strata. 
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ANDAUJ81TB.* 

AmMt^W.    FaMpuk  Apin,  B.     MnHtlo  Aidalirito,  M.     OMHbiMM,     HbIil 
Hohl^Hib.    Cnulu.     MiupliTaliu.     Biwnll*.     AoiUkuiai  prtautko^  B. 

This  mineral  is  easenliallj  composed  of  siiion  aixl  alumiiia, 
but  coalains  several  other  occideotal  ingredieata.  The  fol- 
lowiog  analyses  hsTe  been  published. 

Tirol'  BerxuLB.  Lukdutn.  Hu- 

SOkiL. 3»-(H» sa^ .3»« 

Ahmlu &v73a Gff-5 SSM 


SMMDr.TlnDMa.      9»S  Dr.  Corndik.     SM  C.  T.  JtekiM- 

Brandea'analysia  cWesSperceut.  of  potasli,  and  a  specimen 
analyzed  by  VaLtquelia  gSTQ  6  per  cent  But  it  is  CTident  that 
Uis  alkali  is  rather  to  be  regarded  as  adventitious,  from  iti  iti- 
riablenesB  or  entire  absence,  as  shown  in  the  ansilysea.  If  wb 
calculate  the  atomic  constitution  from  the  mean  of  the  last 
four  analyses,  we  obtain  very  nearly  one  atom  silica  to  two 
atoms  alumina — the  other  ingredients  being  accidental.  It  it 
therefore  a  disilicate  of  alumina.  Formula :  Al'S ;  which  is 
the  same  as  that  deduced  by  Dr.  Thomson,  from  his  own 
analysis  of  a  very  pure  apecimen. 

Sp.  Gr.  3-16.    H.  =  7-5 

This  mineral  occurs  massive,  and  in  the  primary  fans,  % 
right  rhombic  prism,  M  on  M'  91°  33'  and  8gr  2r.  It  has  a 
loQwIlar  structure,  with  joints  parallel  to  the  sides  of  thia  priam, 
aflbrding  cleavage  planes,  which  may  be  measured  with  tke 
reSecting  goniometer. t  lu  color  is  aray,  or  of  &  reddish,  or 
purplish-red  tinge,  oflen  flesb-red.  Lustre  vitreous ;  tiacjdu- 
cent  on  the  edges,  or  opake.  Fracture  uneven ;  tough.  It 
is  infufiible,  B  B,  alone,  and  with  borax  it  fuses  with  extreme 
difficulty  ;  except  it  be  reduced  to  powder,  when  it  passes  into 
a  traneparent  colorless  glass.    It  >s  not  affected  by  acid*. 

•  Froa  lu  hoisf  bean  Unl  ftnnil  Id  Andilnit  )■  Bptin. 
tHr.  Bnmke  r>n  BO*  tV,  m  tlia  ia|T«  orU  m  H',  iflbrdid  bf  i 
fron  Uh  tlaUsd  BlUM,— AltlBl*  lUunkifT,  EwTChpadJa  MMrspi 
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In  the  Liosenz  valley,  above  Insprock,  in  the  Tyrol,  where 
it  occars  in  rerj  large  crystals,  this  speciei  is  accDinpanied 
with  another  which  presents  the  same  form,  and  has  henc* 
been  taken  for  grey  andalnsile.  But  these  latter  crystals  are 
■opposed  to  be  pseiidu-morpbons,  their  hardness  amoanting 
only  to  &-0,  while  tfaeir  specific  gravity  exceeds  3  5. 
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Andalusite  was  firel  observed  by  Count  Bournon  in  a  granite 
mountain  in  Forez,  France,  and  described  by  him  in  the  Jimr- 
nalde  Physique,  for  1769.  it  was  soon  afterwards  found  id 
Andalusia,  Spain,  whence  its  name;  and  also  near  Braunsdorf 
in  Saxony;  at  Guldenstein  in  Moravia;  in  Bavaria;  in  the 
f  yrol ;  at  Killinej  Bay,  Ireland,  and  GumberUnd,  in  England. 

In  the  United  Stales,  it  has  been  found  at  Readlield,  Sear»> 
nont,  and  Mount  Abraham,  Me. ;  both  massive  and  in  Iarg« 
and  perfect  crystals  of  a  pure  flesh  color,  and  sometimes  with 
their  solid  angles  replaced,  at  Westford,  Mass.  Also  in  tery 
perfect  crystals  at  Litchfield,  and  Washington,  Ct.,  and  in 
rough,  Itghl-yellowish  prisms,  near  Chester,  Penn. 

Chiastolitb  or  Macle.!  This  mineral,  described  in  the 
former  editions  of  (his  work  as  a  distinct  species,  is  now  to  be 
regarded  as  a  variety  nf  andalusUe,  both  having  the  same  crys- 
talline form  and  general  physical  characters,  and  agreeing  also 
in  chemical  composition;  as  has  been  fully  ahown  by  Dr.  C. 
T.  Jackson,  in  a  very  interesting  paper  inserted  in  the  Journal 
ef  the  Boston  Natural  History  Society ,  vol.  i.  1834  $  Its 
only  peculiarity,  is  in  the  singular  crystalline  arrangement  as- 
nmed  by  the  separate  prisma  of  the  mineral,  apparently  while 
imbedded  in  a  soil  medium,  in  which  sufficient  freedom  was  not 


ll(>hl»1<9b.D4H'T>Fdthlt    B 
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given  to  allow  (hem  to  unite  peTfectl;,  though  they  seem  to  have 
been  governed  by  a  unifoTm  law  of  altraction,  or  groupement, 
approaching  each  other  nearly  at  right  angles.  When  not  at 
right  angles,  they  may  have  been  aubject  to  some  diatnrbing 
force  while  the  rock  yet  continued  aofl.  The  following  figures 
have  been  drawn  from  several  characteriatic  apecimens  of  this 
mineral  from  Lancaster,  Mass.  It  is  rare  that  the  faces  of  the 
priema  are  of  the  same  leogth,  as  they  generally  appear  in  parai- 
lelograma,  with  their  entering  edges  truncated,  whence  by 
their  mode  of  aggregation,  they  assume  perfect  imitations  of  a 
crosB,  as  shown  by  tbe  first  figure,  in  the  centre  of  which  a 
amall  prism  of  white  andalusite  is  interposed ;  the  black  portion 


m 


surrounding  it,  being  a  thin  layer  of  clay  slate.  The  crystals 
are  sometimes  four  inches  long,  but  their  extremities,  aa  well 
as  the  cross  sections  made  in  dilTerent  parts  of  them,  present 
very  different  appearances,  attributable,  in  Dr.  Jackson's  opio- 
ion,  to  a  disturbed  crystallization.  In  the  last  figure,  the  ceu- 
tral  prism  has  its  four  lateral  edges  truncated. 

Chiastolite  occurs  imbedded  in  clay-slate  or  schiste  in  many 
places,  particularly  near  Bareges  in  the  Pyrenees  ;  at  Sl  Jago 
di  Compostella  in  Spain  ;  in  clay-state  near  Santa  Elena  in  tha 
Sierra  Morena,  as  observed  by  Dr.  Traill ;  at  Bretague  in  Nor< 
mandy  ;  on  Skiddew  in  Cumberland,  England  ;  and  at  Agna- 
Tonagh  in  Wlcklow,  Ireland.    But  tbe  speoimens  from  theae 
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localities  ire  amill  compared  with  those  from  Lancaater  and 
Sterling,  Mass.,  where  the  miDeral  is  exceedingly  abandant  in 
clay-fiUte,  sometimes  approaching  to  mica-slate>  It  occurs 
also  in  mica-slate  at  Bellowa  Falls,  Vt.,  in  ctay-slate  at  Charles- 
town,  N.  H.,  and  according  to  Cleaveland,  in  small  quantities 
at  Brunswick,  and  Georgetown,  Maine. 

DAVIDSONITE.- 

This  mineral,  according  to  Dr.  Thomson,  is  compoaed  of 
silica  66-59,  alumina  3213,  water  1-30. 

Sp.  Or.  2  362.     H.  =z6-5. 

Its  color  is  greenish-yellow ;  is  translucent ;  easily  frangi- 
ble ;  brittle.  Texture  foliated ;  cleaves  in  the  direction  par- 
allel to  M  of  an  oblique  rhombic  prism.  The  planes  are  too 
rough  to  admit  of  very  accurate  measurement,  but  M  on  M' 
appears  to  be  about  94^,  and  P  on  M  100°. 

B  S,per  se,  it  becomes  white,  but  does  not  fuse.  With  car- 
bonate of  soda  fuses  imperfectly  into  a  white  enamel.  With 
borax  it  fuses  into  a  transparent  colorless  glass,  having  a  silica 
skeleton  in  the  centre. 

It  was  found  by  Dr.  Davidson  in  the  granite  quarry  of  Ru- 
bislaw,  near  Aberdeen,  constituting  a  detached  mass  in  the 
locic.  It  is  intimately  mixed  with  thin  plates  of  mica,  from 
which  it  is  go  ditScuIt  to  separate  it,  that  the  fullest  confidence 
cannot  be  bad  in  the  analysis  of  the  mineral.t 

STELLITE.) 
Z>r.  ntmit*.    (0iaiH>«rJH>unl>fy,*e.,n>LI.,p.313.) 

This  mineral  was  discovered  by  Dr.  Thomson  and  his  son, 
in  the  greenstone  trap  situated  on  the  banks  of  the  Forth  and 
Clyde  Canal,  in  Scotland.  It  is  composed,  according  to  his 
analysis,  of 

Silica 1S-M» 

Lima 3IMM0 

Uifnnia Mm 

AianilM 5.301 

Protoiida  dT  it« 3^34 

Wuai. S'loa 


Its  atomic  constitution,  as  stated    by  Dr.  Thomson,  is  4 
atoms  bisilicate  of  lime,  1  atom  bisilicatc  of  magnesia,  1  atom 

•  In  hmoi  of  nr.  Ditl&Hi,  Froftuor  orNUan]  Hlitnrj,  Abardaaa. 
t  BanariiH  CJakna-Boricht,  1(08,  p.  931)  Hf  1  thu  tkii  mtoanJ  hH  boBD  ibown  bf  Lia> 
padidi,  u  bg  n  nrict;  oT  aminld. 
.  t  Nand  turn  atalla,  1  lUi,  bMHiia  tha  orilala  an  apnad  Ml,  In  a  HuUk*  ftni,  OB 
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Bilicate  of  alumina,  2^  atoms  water.  Formula:  4CS^MSH- 
AlS-H2^Aq.  It  differs  from  the  zeolites  in  contaiaias  no  al- 
kali, and  so  large  a  portion  of  lime  in  the  place  of  aluinina; 
from  thoRisonite,  which  it  meet  resetnblea,  it  ma;  be  distin- 
guished by  its  inferior  hardness,  and  by  blowpipe  characters. 
Sp.  Gr.  2-612.     H.  =  3-25. 

Color  snow-white;  lustre  silky,  shining;  translucent;  tough, 
having  some  slight  resemblance  to  asbeatua,  or  still  more  to 
nemalile;  BB,  fuses  into  a  beautiful  white  enamel;  with  car- 
bonate of  soda  fuses  with  effervescence  into  a  transparent  white 
bead;  with  borax,  into  a  perfectly  transparent  glass  when  the 
quantity  of  stellite  is  small ;  if  it  be  larger,  the  bead  exhibits  a 
silica  skeleton. 

It  consists  of  a  congeries  of  small  crystals,  issuing  like  rays 
from  several  centres,  and  these  different  circles  run  into  each 
other ;  so  that  the  termination  of  each  crystal  is  confused.. 
They  seemed  to  be  oblique  four-sided  prisms,  but  their  angles 
could  not  be  measured.  Ad  interesting  fact,  therefore,  in  the 
character  of  this  mineral,  remains  to  be  determined. 

Professor  Beck,  in  his  report  on  the  Mineralogy  of  iVeie 
York,  p.  343,  has  described  and  given  the  analysis  of  a  mineral 
manifestly  very  similar  to  the  stellite.  It  was  found  in  the  trap 
rocks  of  Bergen  Hill,  N.  J.,  and  Piermont,  N.  Y.  It  has  the 
same  external  characters,  exhibits  the  same  behaviour  B  B, 
and  differs  but  little  in  the  proportions  of  its  silica  and  bases. 
It  should  be  observed,  however,  that  many  of  the  specitnens 

fiassing  amftng  roineralogista  for  stellite,  from  the  above-named 
ocalities,  have  the  hardness  and  other  characters  of  thomson- 
ite,  and  contain  soda,  which  is  readily  indicated  by  the  blow- 
pipe. 

DTSCLASITE. 

OijJI,    (TVou  Jt«|F.  Sk  tTEdJib,  TaLiilL,|i.«.)    Vnlcuoi  Panu,  D. 

The  following  are  the  eoDStituents  of  this  mineral,  according 
to  the  analysis  of  Mr.  Goonell ; 


Sodt  aBit  pouih... 


Formula,  expressing  its  atomic  constitution,  as  given  by  tbe 
analyst:  6CalS<+CalSH9Aq. 

Sp.  Or.  2-28— 2-36.     H.  =  4-5— 6. 

•  KutMC*!  AcoUr.,  nL  ilr.,  p.  3SS.. 
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Oocnra  in  whhe  masses  which  have  sd  opalescent  appear- 
ance, and  exhibit  considerable  tranaluceac;.  Lustre  gtiBtening 
and  vitreous.  Its  texture  is  imperfectly  fibrous,  but  the  fibres 
in  some  places  diverge  with  considerable  regularity,  exhibiting 
an  ^iproBch  to  crystalline  structure.  It  is  remarkably  tough, 
and  difficultly  frangible,  so  as  to  require  much  time  and  labor 
to  separate  a  mass  into  smaller  fragments,  —  from  which  prop- 
erty its  name  has  been  derived.  It  gives  off  water  at  a  red 
beat,  and,  B  B,  is  per  se  fusible  only  on  the  edges,  and  without 
intuoiescence ;  in  soda  it  yields  with  effervescence  a  semi- 
transparent  glass ;  with  borax,  and  salt  of  phosphorus,  it  pr^ 
aents  colorless  glasses ;  and  with  nitrate  of  cobalt  exhibits  no 
re-action  of  alumina.  When  reduced  to  powder  it  gelatinizes 
readily  with  muriatic  acid.^ 

Thia  mineral  wsa  brought  from  the  Faroe  Islands  by  that 
active  and  enlightened  cultivator  of  Mineralogy,  Count  Vargas 
~  de  Bedemar,  of  Copenhagen,  to  whom  we  are  indebted  for  so 
many  of  the  rare  and  beautiful  productions  of  those  regions. 
It  was  first  distinguished  as  a  new  species,  by  Mr.  Connell. 

The  Okenite*  of  Kobell  (from  Disco  Island  and  Tupaur- 
sak  in  North  Greenland)  is  undoubtedly  identical  with  this 
apeciea,  as  both  occur  under  the  same  form,  have  the  same 
composition,  and  are  associated  with  minerals  of  the  same  class. 
Berzeliue  has  at  once  united  them,  and  cites  the  dysdasite  as 
a  new  locality  of  okenite,  giving  preference  to  the  latter  name 
probably  on  account  of  its  priority. t  The  great  tenacity  ob- 
served in  the  ftH-mer  mineral  does  not  seem  to  have  been  no- 
ticed in  the  latter,  and  is  therefore  to  be  attributed  to  some- 
thing independent  of  its  chemical  compoaitioa. 

HAYDENITE.t 
CTumIiA    iJliMMrmkn,  StiMi  EdJlum,  ISSS ;  p.  <78.) 

This  mineral  has  usually  been  described  as  a  variety  of  cha- 
basie  by  the  mineralogists  of  this  country  (U.  S.),  even  in  the 
latest  treatises  on  the  science,  notwithstanding  that  the  descrip- 
tion given  by  Cleaveland  was  soch  as  to  give  it  strong  claims 
to  the  distinction  of  a  new  species.  No  further  examinaticMi 
was  made  ofit  until  1&39,  when  its  crystallographical  characters 
were  fully  investigated,  and  the  evidence  of  ita  distinct  nature 
satisfactorily  determined.     For  this  we  are  indebted  to  the  late 


.    Jibm-Bariiibl,  leaS,  p.  191. 
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crjstallc^apber,  M.  Levy.*  The  mineral  has  not,  howerer, 
been  analyzed.  The  following  comprisea  the  essential  points 
in  M.  Levy's  description  : 

Sp.  Gr.  not  given.  H.  =:  4. 
It  isr8|[ulariy  crystallized,  the  crystals  havinf;  the  forro  of  nnall 
oblique  rhombic  prisms,  in  which  the  incidence  of  the  lateral 
faces  is  98°  22',  and  the  incidence  of  the  base  on  each  of  the 
lateral  faces  is  96°  5'.  They  ire  frequently  macled,  and  tbe 
axis  of  levolution,  around  which  one  of  the  two  crystals  form- 
ing the  made  is  supposed  to  have  turned  180°,  is  perpendicu- 
lar to  the  base  of  the  primary  form  (oblique  rhombic  prism), 
and  the  face  by  which  the  two  crystals  are  united  is  parsllel  to 
the  same  base.  The  crystals  are  thickly  grouped  together,  oc- 
cupying the  spaces  in  the  narrow  fissures  of  tbe  rock,  which 
readily  separates  into  layers  having  both  surfaces  coated  with 
this  mineral  and  the  pearly  heulandite  already  described.  No 
modificBtions,  either  upon  the  edges  or  angles,  have  been  ob- 
served ;  so  that  the  relation  between  the  sides  of  the  base  and 
the  lateral  edges  remains  undetermined.  Cleavage,  apparently 
with  the  same  facility,  parallel  to  every  face  of  the  primary 
form.  The  cleavage  planes  sometimes  present  an  uneven  sur- 
face on  account  of  dark  sputs,  as  if  the  substance  had  suffered 
incipient  decomposition.  The  crystals  are  usually  covered 
by  a  thin  layer  of  hydrate  of  Iron,  which  seems  to  be  the 
result  of  the  Jecomposition  of  the  minersl.  This  is  readily 
detached  bj  the  knife,  and  the  planes  thus  exposed  are  suffi- 
ciently brilliant  to  be  measured  bj  the  reflecting  goniometer. 
Color  is  brownish-yellow  or  greenish-yellow ;  the  crystals, 
which  are  all  either  translucent  or  transparent,  are  readily 
scratched  by  the  knife,  and  very  friable.  B  B,  a  pure  crys- 
tal, freed  entirely  from  its  ferruginous  covering,  fuses  with 
some  difficulty  without  intumescence,  and  accompanied  by 
slight  phosphorescence,  into  a  white,  blebby,  opaline  globule ; 
and  with  its  own  bulk  of  borax,  into  a  perfectly  transparent 
glass.  It  gives  out  little  or  no  water  in  the  bulb-tube.  These 
characters  sufficiently  distinguish  this  mineral  from  chabasie, 
and  it  probably  contains  a  much  smaller  proportion  of  litne. 
It  is  soluble  in  sulphuric  acid  or  muriatic  acids,  and  the  solution 
yields  small  white  prismatic  crystals,  almost  equal  in  mass  to  the 
quantity  dissolved.  The  presence  of  potash  is  readily  shown  by 
.    tbe  precipitale  thrown  down  by  chloride  of  platinum. 

According  to  Dr.  Mayden,  thia  mineral  is  found  at  Jones's 

■  Papgr  mil  tnlbi*  tli*  Pnneb  AadiinT  tt  SelawH,  and  iiiHTtoi  In  "  L'liuUtat,'* 
1(0.313.    Bm  kba  Lonl.  ud  EdiD.  PUI.  Hif .,  to),  iri.,  1S40,  p.  U6.    [Ah.  Bo.] 
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Falls,  near  Baltimtwe,  Hd.,  in  tbe  fiasares  of  gneiss.  It  is  a^ 
sociiUed  with  heulindite,  stilbite,  ind  small  lenticular  crystal! 
of  carbosate  of  iron ;  ihe  largest  crystals  vuy  from  j-  to  j-  of 
an  inch  across  their  ^anes.  The  fact  stated  by  M.  Levy,  that 
he  had  observed  no  modificaliona  of  the  crystals  of  haydenite,* 
is  at  the  present  time  worthy  of  special  notice,  as  a  large  num- 
ber of  specimens  have  since  been  examined,  without  any  evi- 
dence of  snch  modifications. 

ANHYDROUS  SC01.EZITE.t 
JfH  imitUH,  Bi^mg,  p.  ST. 

This  mineral  occurs  in  the  large  masses  of  scapolite  at  Er^ 
by,  in  Finland.  It  was  taken  for  scapolite  until  its  analysis  by 
the  chemist  above  named,  proved  that  it  could  not  be  that  min- 
eral, and  induced  him  to  constitute  it  a  peculiar  species.  It 
occurs  crystallized,  but  the  form  of  the  crystals  has  not  been 
slated  by  Nordenskiold.  Presents  one  cleavage. 
Sp.  Or.  not  given.     H,  ^  6.  - 

Its  color  is  white;  lustre  vitreous;  translucent;  fracture 
small  concboidal ;  B  B,  its  behaviour  is  like  that  of  common 
scolizite,  except  that  more  heat  is  required  to  fuse  it  into  a 
glass  with  soda.     The  constituents  are  as  fidlow : 


..S4-13 


vru«... 


"Diey  give  3  atoms  silicate  of  alumina,  1  atom  tersilioate  of 
lime;  the  water  being  considered  as  accidental,  not  con- 
stituting an  atomic  proportion. 

VERMlCOUTE.t 

Dr.  rinuM.    (Otfjiu  ^JIiiHnlaf|r,Tol.li.,p.3n>) 

This  mineral  has  been  included  by  some  under  the  species 
talc,  but  its  composition  agrees  with  no  variety  of  that  mineral, 
and  it  seems  proper  to  describe  it  by  itself^  Dr.  Thomson  ob- 
tained the  following  results:  silica  4908,  magnesia  16-964^ 
peroxide  of  iron  16-12,  alumina  7'28,  water  I0it76.  Formula: 
2MgS*+AIS^FffH-3Aq. 

Sp.Gr.  2-^5.    H.  =  l. 

It  is  composed  of  shining,  micaceous-looking  plates,  ce- 
mented  together  by  a  whitish  matter;    lustre  soapy;    feel 
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greasy ;  sectile.  When  heated  to  redness  it  projects  otti  witli 
&  Termicular  motioa,  as  if  it  were  a  mass  of  small  worms,  sod 
becomes  of  a  sil?er  j  aspect,  with  a  shade  of  red  or  yellow ;  it 
is  infusible  par  se,  B  B ;  with  carbonate  of  soda  in  the  reducing 
fiame  gives  a  greenish,  in  the  oxidizing  flame  an  amethystine 
colored  glass. 

This  mineral  was  sent  to  Dr.  Thomson  by  Prof.  Holmes  of 
Montreal,  and  it  came  from  Vermont,  but  unfortunately  its  lo- 
cality is  not  given.  There  has  recently  been  found  at  Mill- 
bury,  Mass.,  a  mineral  which  Mr.  Teschemacher  has  recog- 
nized as  vermiculite,  from  the  similarity  in  its  physical  prop- 
erties, and  in  its  behavior  B  B.  According  to  Hayes,  it  gives 
a  greenish  glass  with  borax  in  the  reducing  flame,  and  with 
salt  of  phosphorus  gives  a  skeleton  of  silica;  alone,  increases 
to  about  twenty  times  its  size,  exfoliating  into  lamina),  and  in 
the  glass  tube  gives  off  water.     It  has  not  been  analyzed, 

0NK0N8ITE. 
This  is  a  mineral  described  and  analyzed  by  Von  Kobell. 
He  has  named  it  from  its  property  of  swelling  up  *  at  a  red 
beat,  a  ebaracter  which  is  possessed  to  the  same  extent  by 
several  other  minerals,  and  which  should  not  be  too  much 
relied  upon  in  establishing  new  species.  The  following  ue 
the  results  of  his  analysts: 

B)1i« SMS 

Aiiuiu sow 

HifBHii 349 

PnMoiMa  of  Ina frSD 


Von  Kobell  adds  a  formula  j  but  Berzelius  says  that  the 
analysis  allows  no  formula,  and  thinks  that  the  mineral  must 
have  been  a  mixture.f 

Sp.  Gr.  3'BO.     H.  between  rock  salt  and  calc-spar. 

The  color  is  bright  apple-green,  sometimes  grey  or  brown- 
ish; lustre  greasy;  translucent;  fracture  imperfectly  con- 
choidal  or  uneven ;  structure  compact,  has  no  determined 
crystalline  form;  B  B,  readily  fusible  into  a  transparent  glass; 
gives  in  the  alembic  a  little  water ;  is  dissolved  slowly  but  com- 
pletely with  borax,  the  globule  opalizing  in  cooling;  it  is  not 
decomposed  by  muriatic  acid  before  or  afler  exposure  to  best, 
but  is  so  by  sulphuric  acid.  While  fusing  B  B,  it  loses  4-6 
per  cent 
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This  mineral  is  found  in  a  kind  of  mieaceoas  dcdomite  at 
Pooainger  in  Salzburg.  It  bears  some  resemblance  to  the  two 
preriousl;  described  species. 

HUDSONITE. 

This  name  has  been  giren  b;  Prof.  Beck  to  a  mineral  con- 
•iatiDg,  by  his  analysis,  chiefly  of  silica  and  protoxide  of  iron. 
It  was  found  by  Dr.  Horton  at  Cornwall,  Orange  County, 
N.  T.,  in  the  Ticlnity  of  the  Hudson  River.  It  contains  silica 
37-90,  oxide  of  iron  36-BO,  alumina  12-70,  lime  11-40,  migne- 
ml-9S. 

Sp.  Or.  3-60.    H.  =  4-5— 5. 

Color  black,  often  with  a  brownish  tarnish ;  streak  green ; 
lustre  vitreous  to  resinous;  opake.  It  occurs  massire,  exhib- 
iting one  very  perfect  cleavage,  like  some  rarieties  of  pyroxene. 
Alone,  BB,  it  fuseswitheServescenceintoablack  bead,  which 
is  attracted  by  the  magnet.  Its  powder,  which  is  green,  has 
its  odor  heightened  by  exposure  to  heat.  It  resembles  in  com- 
position the  mineral  called  Polylite  by  Dr.  Thomson,  but  cod- 
tains  no  protoxide  of  manganese,  to  the  absence  of  which,  ap- 
parently, must  be  ascribed  its  different  behavior  B  B,  and  its 
inferior  hardness.  Ita  crystalline  character  deserves,  from  the 
hands  of  the  gentleman  who  has  proposed  it  as  a  new  species, 
further  investigation  ere  its  claims  to  that  distinction  will  be 
fully  admitted. 

TOPAZ.* 

T*pu,W.    Blliea  FhnUa  AlDBiHiiH,  H.    Frtnwile  Topu,  H.    Topuii>  RhoDbi. 
mm,  D.    PlumllHala  at  Alaail»,  limmim. 

CombioatioD  of  alumina,  silica,  and  fluoric  acid. 
Bnill.  euioiT. 

AI^Uh 4T4. M^ ST'49. STtt 

fliliu 14-5 U-OI M-M 34-36 

Flwitkitud.....  7-0, 7-79 7-73 7-77 

'^KUpnth.   iocTlS  Banliin.    9^44  Btmlim.  ~8»n  Bsruliiu. 

Composition  deduced  from  the  mean  of  the  above  analyses  : 
3A)S+A1FI. 

Sp.  Gr.  3-49  —  3-56.     H.  —  80. 

The  l<^az  occurs  massive,  in  rounded  pieces,  and  crystal- 
lized. General  form  prismatic,  variously  and  dissimilarly  ter- 
minated; the  prism  usually  striated  longitadinally  and  modi- 
fied. Its  structure  is  lamellar  at  right  angles  to  the  axis  of  the 
prism ;  it  also  cleaves,  though  with  difficulty,  parallel  to  the 

•n*  IMH  «rtki  UulwhsHH  lUi  Blnnl  wu  praenri  bj  Uh  ibcWdIl 
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sides  of  B  right  rhombic  prism  of  about  124°  SS*  and  SS"  38'; 
and  it  appears  to  jield  to  mechanical  dirisiou  od  all  the  uigles 
of  the  prism ;  cross  fracture  conchoidal,  with  a  shining  Titr^ 
ous  lustre ;  it  is  sometimes  limpid  and  nearly  transparent,  or 
of  various  shades  of  yellow,  green,  blue,  or  red,  and  translo- 
cent,'  it  becomes  electric  by  heat  with  polarity,  and  is  easily 
excited  by  friction,  the  c^posite  terminatioas  of  the  crystals 
presenting  opposite  kinds  of  electricity.  But  Hauy  hu  d^ 
scribed  a  crystal  which  presented  negative  electricity  at  both 
extremities,  and  ihe  opposite  kind  in  the  middle.* 

The  pale-green ish< and  almost  transparent  ti^>az  of  Siberia 
becomes  electric  by  heat,  not  by  friction;  the  Saxon  topazes 
of  a  pale-yellow  color,  become  electric  by  friction,  not  by  heat, 
but  lose  their  color  when  exposed  to  fire;  tbe  deep-yellow  to- 
paz of  Brazil  becomes  electric  by  heat,  and  red  when  placed 
in  tbe  fire.  B  B,  on  charcoal,  it  does  not  fuse,  bot  the  faces 
of  crystallization  appear  covered  with  minate  blisters,  which 
crack  as  soon  as  formed ;  with  borax  it  melts  slowly  into  a 
transparent  glass;  its  powder  gives  a  green  color  to  the  tinc- 
ture of  vi<rieia. 


Fig.  1,  the  primary ;  t  right  rhombic  prinn.    Fig.  2,  the  iime,  (ermia. 


olber  two  the  obtuw  lolld  uiglas.  Id  fig.  S,  etch  ■cute  wlid  iDgle  u  re* 
plie«d  by  ods  plule,  anil  etch  obtDW  solid  angle  by  two  pianei,  leaving 
apparent  a  pordoa  of  the  Bat  aummit  of  (he  primary  priun  :  (here  are  aev- 
eral  modifying  plines  on  Ihe  priam  Ueelf.  The  eryaUla  are  rarely 
pyramidal  at  biith  enda  ;  when  they  are  m,  (he  tenDinBtioiu  are  diirimilar.  t 

*  Sir  David  BfflvrstAr  flipliini  Mt  by  tapfoalam  tka  eryalab  to  be  mrnpnwid  of  tv«, 
ulted  wllh  Ihait  Timoiu  jwIm  in  cmitKl,  uiltbu  danlofrinf  nalnoaelKlriciij  it 
Uioir  uMoiiU  audi.  A  dmlbr  phenomciKiD  iiu  ilxi  bwii  aaijixiia  ■  cijVmI  oruwriDS. 
linabTpnT.  Fnrbu:  bul,  onUkn  iDurmdine,  topu pooeuu  llii  niBufcaUa  J 
nluslu  lu  ucluhilltT 
Ed<ii.Jaar.,  Tii1.T.,p.^' 


IT  FnT.  Fnrbuj  bul,  onUkn  iDurmd 

iluluaigluhilltTloiit  iher  ttis  Mmpmianliu  CHHd  lo  dwDfa.    (Lwd.'ud 


t  Tlw  A(Ih  i»«Bpu;iii(  tba  CaulapH  oT  Hr.  BaDlaad'i  (now  Mt.  TorasT^)  c 
—    — ■ -he  tie  M   '  -         ■        "  -    ■  •  —       -  - 


,  —  .japanid  ta  Ihe  bia  H.  Lan,  tirti  Urattt  of  aii 

tliuipaebi.    SaaTotL,p.960..    [Am.  Ed.] 
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H  OD  H'  .....  I»»  22'  H. 

P  OD  M  or  M'   .  .    M  00  » 

bl 124  88  " 

J2 136  89  " 

M  00  i  1 160  8  " 

ta 101  18  » 

1 8 169  84 

Pon«l 12S  26  H. 

,    c2 135  69  " 

I    c8 117  21  " 

I    d 13S  26  " 

*] 14B  24  " 

'    i2 134  I  ■■ 

b2oab2 140  46  " 

t  2  on  6  3 162  00 

e  8  on  >  2 148  22 

a  I  OD  / 134  00 

font  2 122  17  H. 

c  2  on  «  2  over  P  .    92  49 

d  on  i  2 131  34  H. 

bSoaai 155  20 

Topaz  is  almost  peculiar  to  primitive  countries.  It  is  not, 
like  quartz,  a  component  part  of  any  particular  rock ;  but  at 
Schneckenstein  ia  Saxony,  and  in  several  partsof  Cornwall,  it 
occurs  associated  with  tourmaline,  quartz,  and  lithomarge, 
producing  the  mixture  named,  by  Werner,  topaz^rock.  Its 
usual  matrix  is  granite,  accompanying  beryl,  mica,  tourmaline, 
flnor,  apatite,  and  tin. 

The  district  of  Cairngorm  in  Aberdeenshire  has  produced 
the  largest  and  most  magniiicent  crystals  of  topaz.  Jameson 
mentions  one  which  weighed  nineteen  ounces ;  they  are  usually 
ef  a  fine  sky-blue  color,  except  on  the  edges  of  the  prism, 
which  appear  pale  brown ;  topazes  from  this  locality,  however, 
are  rare ;  in  the  Ural  and  Altai  Mountains  of  Siberia  they  are 
more  common ;  in  Brazil  they  occur  imbedded  in  an  argilla- 
ceous earth,  resulting,  it  is  believed,  from  the  decomposition 
of  primitive  rocks ;  in  smaller  crystals  topaz  is  met  with  in  the 
tin  mines  of  Schlaggenwald  and  Zinnwald  in  Bohemia;  at 
Schneckenstein,  Ehrenfriedersdorf,  and  Eibenstock,  in  Sax- 
ony ;  at  St.  Michael's  Mount  in  Cornwall,  and  in  other  places, 
with  tin.  In  the  Mourne  Mountains  of  Ireland  it  is  found  in 
amall  but  extremely  perfect  limpid  crystals,  associated  with 
beryl,  albite,  and  mica,  in  the  drusy  cavities  of  granite.  The 
term  goutte  deau,  has  been  applied  to  those  natural  stones 
employed  by  the  lapidary  which  possess  the  greatest  limpidity, 
like  those  from  Minas  Novas,  in  Brazil;  the  larger  portion  of 
snch  aa  are  used  in  jewelry  being  more  or  leas  altered  in  color 
by  e^MMure  to  heat 
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Id  the  United  States  we  have  as  jet  but  oae  locality  of  Ick 
paz,  which  occnrs  at  Trumbull,  Ct,  in  a  *ein  about  a  Toot  ia 
width,  accompanied  by  Auor  epar,  mica,  and,  rarely,  with 
wolfram ;  it  affords  smaJI  druses  of  perfectJy  transparent  crys- 
tals, but  the  larger  crystals,  which  are  sometimes  several  inches 
in  diameter,  have  but  little  transparency  or  lustre,  though,  in 
addition  to  the  lateral  faces,  they  present  many  of  the  replace- 
ments on  the  summits  that  are  shown  in  the  accompanying 
figure.  Shepard  has  given  drawings  and  measurements  of 
three  of  these  crystals  in  his  Mineralogy,  p.  237. 

According  to  Tavernier,  the  Grand  Mogul  possesses  an  oc- 
tangular polished  topaz  of  157}  carats  weight,  which  was  pur- 
chased for  $60,000 :  and  M.  d'Esteueg«  notices  a  crystal  10 
inches  in  length  and  4  in  diameter.    {Fcueklwattger  on  Gems.) 

1.  FxROPHTSALiTe.  pHVfiAUTB,  Pyropbyaalith, — Hisinger. 
Contains  alumina  5774,  silica  3436,  fluoric  acid  777,  being 
the  same  ingredients  as  in  topaz,  and  with  very  little  variation 
of  relative  quantity,  according  to  Berzelius.  It  is  in  fact  a 
coarse  opake  variety  of  topaz,  found  occasionally  in  yellowish- 
white  crystals  of  considerable  dimensions,  and  resembling  that 
mineral  in  form.  Its  structure  is  lamellar  in  one  direction, 
and  splendent;  the  cross  fracture  glimmering  and  uneven;  it 
is  translucent  on  the  edges,  and  not  so  hard  as  topaz ;  specific 
gravity  3*41 ;  it  intumesces  when  heated,*  and  gives  out  a 
greenish  phosphoric  light. 

It  is  found  at  Finbo,  near  Fahlun  in  Sweden,  in  a  granite 
composed  of  white  quartz,  felspar,  and  silvery-white  mica.  A 
single  weil-pronounced  crystal,  weighing  80  pounds,  is  pre- 
served in  the  College  of  Mines  at  Stockholm. 

2,  Pycnite.  Schortartiger  beryl,  W.  Var.  de  silice  flaatee 
alu  mine  use,  H. 


W'ST  BnulloL  «4  KbfMlk 

Sp.  Gr.  3-51. 
Pycnite  is  a  variety  of  topaz  which  occurs  in  long  ux-aided 
prisms,  deeply  striated  longitudinally,  often  closely  aggregatedf 
laterally,  and  exhibiting  transverse  rents,  but  without  any  ap- 
parent regular  structure ;  it  is  usually  of  a  dull,  yellowish  or 
reddish-white  color,  and  translucent ;  is  brittle,  and  may  be 
readily  broken  across  the  prism ;  in  other  directions  its  frae- 
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Inre  is  imperfectly  concboidal,  with  a  Bhining  lustre ;  scratches 
quartz ;  B  B,  on  charcoal,  it  does  not  fuse ;  with  borax  it  melta 
■lowly  into  ft  transparent  glass;  becomes  electric  on  exposure 
to  heat. 

It  is  found  entering  into  the  composition  of  a  rock,  chiefly 
eonsistingof  quartz  and  mica,  at  Altenberg  in  Sazony;  it  is 
said  also  to  occur  in  Bavaria,  and  other  places  ;  but  Altenberg 
is  its  moat  noted  locality. 

THULITE. 

Aval*.    (0|ii«iltLnnH»iP-<»*'I.C«ritM  Rhomliitin,  D, 

The  composition  of  this  mineral,  which  by  some  is  atill 
regarded  as  a  variety  of  epidote,  is  not  yet  satiafactorily  de- 
termined. According  to  Beudant  {TVailf,  t.  li.,  p.  73),  it 
GODsials  of  silica  42'5,  alumina  251,  lime  I9'4,  magnesia  0*6. 
And  a  more  recent  analysis  by  Prof.  Eamark,  of  Christiana,* 
nearly  accords  with  it  as  here  stated:  silica  4*2'808,  alumina 
21-144,  lime  16726,  soda  and  potash  l-BOi,  oxide  of  iron 
3-282,  oxide  of  manganese  1-638,  water  0640.  This  last 
analysis  was  made  in  consequence  of  Dr.  Thomson  baring 
announced  the  presence  of  cerium  in  the  specimen  which  he 
examined.  These  are  the  constituents,  according  to  Dr. 
Thomson  :  silica  i6l0,  peroxide  of  cerium  25-95,  lime  12-50, 
peroxideofiron5-45,potash8'00,  water I'SS.t  Weahall  omit 
the  formula. 

Sp.  Gr.  31.     H.  =  5-5  — 6. 

It  occurs  in  crystalline  masses  of  a  rose-red  color,  the  form 
when  visible  reaenibJing  that  of  epidote;  translucent;  streak 
greyiah-white ;  particles  of  granular  varieties  easily  separable ; 
cleavage  in  two  directions  parallel  to  the  aides  of  an  (oblique  1) 
rhombic  prism  of  92°  30',  and  BT  30',  according  to  Brooke; 
no  distinct  cleavage  transverse  to  the  axis  of  this  prism  ;  B  B, 
it  fuses  with  carbonate  of  soda  into  an  opake  greenish- white 
bead,  and  with  borax  into  a  colorless  transparent  bead,  which 
assumes  a  sensible  violet  color,  if  a  little  saltpetre  be  added, 
showing  the  presence  of  manganese,  as  recorded  in  the  analy- 
sis by  Eamark.  It  occurs  at  Tellemarken,  in  Norway,  asso- 
ciated with  quartz,  fluor  spar,  and  the  variety  of  idocrase 
termed  cyprine. 


■BiljrHi  aalj  bf  luppoiint  ll) 
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MASONITE. 

This  mineral  has  been  discofered  by  Dr.  Jackson,  exlen- 
sively  distributed  in  large  boulders  at  Natick  and  Wickfotd  in 
Rhode-Island.  Its  appearance  led  bim  to  regard  it  as  a  new 
mineral :  and  subsequeotl;,  by  an  analysis  and  other  examina- 
tione  of  it,  he  has  clearly  shown  it  to  be  entitled  to  that  distinc- 
tion.   He  haa  thua  stated  its  compoailirai : 

WliM. 3M0O 


Sp.  Gr.  3'450.     Scratches  glass. 

Its  color  is  brown  or  brownish-black,  with  a  shining  metallic 
lustre  on  the  faces  of  cleavage ;  occurs  in  masses  of  a  foliated 
and  interwoven  structure,  sometimes  in  distinct  tabular  cry^ 
tala  which  cleave  very  readily  perpendicular  to  their  axes,  but 
with  great  difficulty  in  the  other  direction;  its  primary  form 
appears  to  be  a  right  rhombic  prism,  but  the  specimens  have 
not  afforded  crystalline  planes  of  sufficient  perfection  for  go- 
niometrical  measurement.  B  B,  it  fuses  with  difficulty  into  a 
greenish  enamel. 

It  occurs  in  large  rolled  masses  at  the  localities  above  named, 
associated  with  garnets  and  mica:  also,  according  (o  Prof 
Hitchcock,  m  siiu,  in  the  town  of  Ward,  Mass.,  whence  Dr. 
Jackson  supposes  the  scattered  fragments  may  have  proceeded. 
It  is  named  in  honor  of  Owen  Mason,  Esq.,  of  Providence. 


INDIAN  PIPE  STONE.' 
Dr.  Ttnun.    (OxUiui  tf  MburmUgf,  kc,  toL  IL,  p.  387.) 

ScouLEitiTE.  This  mineral,  examined  and  analyzed  by  Dr. 
Thomson,  came  from  North  America,  and  is  similar  to  that 
used  by  the  Indians  in  making  their  tobacco-pipes.  He  ob> 
tained  it  from  Dr.  Scouler,  who  had  spent  a  summer  on  the 
Northwest  Coast  of  America,  between  Nootka  Sound  and  the 
Columbia  River ;  but  he  was  unable  to  learn  from  what  part  of 
the  country  it  came,  or  the  nature  of  the  rocks  with  which 
it  was  associated.     The  mean  of  two  analyses  gave  him, 

•Uoler  thli  head  Ilnclodg  Iwo  nbiUDCH,  oTvlisu  cUiini  udiitindqwciHofriB- 
pla  niisnli,  I  ud  ihI  fbllv  utiilnl.  For  connnlanEB  I  hETB  pluid  tbtm  h*n,  tboo|h 
lli*Md>,ii'ltpn>nHHDllil,mijeutraHDrt^aBiats>hiBUIBliM.    EA11.BD.J 
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Klin. 9B-11 


}j™.i^.., 


As  inaD7  of  the  physical  characlera  of  thia  mineral  aeem  to 
Bbow  thai  it  caoiiot  be  regarded  aa  a  defiDite  combinalioa  of 
its  oonstitueoU,  the  formula  will  be  oDiitted. 
Sp.  Gr.  2  606.     H.^  IS. 

Color  light  greyish-blue;  powder  light  blue;  eectile,  dull, 
opake;  the  particles,  when  scraped  off  with  a  knife,  feel  gritty 
between  the  teeth;  it  coostitules  a  compact  stone,  through 
which  a  few  scales  are  scattered,  having  some  resemblance  to 
clat/stoue,  but  being  much  softer;  ita  fracture  is  earthy;  BB, 
it  is  infusible.  It  is  evident  that  this  mineral  and  the  following 
partake  much  of  the  nature  of  a  rock,  and  that  tbey  bare  not 
the  character  of  honaogeneous,  crystallizable  minerals,  out  of 
which  any  important  set  of  characters  in  establishing  a  species 
can  be  drawn. 

Catlinite,  —  Dr.  Jackson*  has  recently  analyzed  a  sub- 
stance, used  by  the  norlhern  Indian  tribes  in  the  making  of 
theit  smoking  pipes,  which  he  received  from  Mr.  Catlin,  the 
well-known  traveller.  It  was  taken  from  the  famous  pip^ 
stone  quarry  on  the  Coieau  des  Prairia,  in  the  Sioux  In- 
dian country.  Though  agreeing  in  some  respects  with  the 
pipe-stone  examined  by  Dr.  Thomson,  its  analysis  shows  it  to 
be  quite  distinct,  and  it  is  evident  that  both  minerals  could  not 
have  come  from  the  same  place.  Dr.  Jackson  has  given  the 
following  analysis  of  this  mineral,  and  named  it  in  honoi  of 
Mr.  Catlin,  Uie  first  while  person  who  visited  its  locality. 


It  cannot  be  regarded  as  a  substance  whose  constitnents 
are  combined  in  definite  proportions,  so  as  to  admit  of  any 
certain  formala.  It  seems,  in  parts,  a  mechanical  mixture  of 
other  minerals,  sometimes  like  a  fine-grained  red  sandstone, 
and  frequently  it  has  the  appearance  of  reddle.  In  its  compo- 
■iUon  it  is  very  similar  to  fahtnnite,  as  analyzed  by  Hisioger, 

*Aufiau  JaomlafSaiaBag,  T«L  EiiTlL,p.3aL 
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jet  ID  physical  cberoclers  there  is  Bcarcely  no  reonmblanee  be- 
tween the  two  mineral!. 

Sp.  Gr.  2-54.  H.  =  1-75—2. 
Its  color  is  brownish-red  or  brick-red,  mottled ;  streak 
lighter ;  is  cnt  with  the  knife,  and  may  be  sawn  into  slabs  with 
aboQt  the  same  faciiit;  aa  common  nrgillite ;  feel  rather  soapy, 
like  steatite;  rubbed  on  white  piiper  it  leaves  a  rery  sensible 
brofmish-red  streak ;  tough,  breaking  with  an  uneven  surface 
in  one  directjou,  but  in  the  opposite  direction  more  easily 
frangible,  separating  parallel  with  the  nalural  layers  of  the 
rock,  which,  according  to  Mr.  CatJin,  consists  wholly  of  this 
mineral,  and  forms  regular  horizontal  strata  to  a  considerable 
extent.  The  surface  is  sometimes  glazed,  and  between  the 
layers  small  scales  of  mica  may  be  seen.  It  is  susceptible  of 
a  fine  polish. 

HTDROTALCITE. 
This  mineral  was  examined  by  Carl  Hochstetler,  at  the  re- 
quest of  Dr.  Marchand,  who  received  it  from  Prof  Scheerer. 
It  accompanies  the  steatite  from  Snarum,  and  has  the  appear- 
ance of  foliated  talc.  The  first  result  of  the  examination  made 
known  the  entire  absence  of  silcx,  while  talc  conlains  a  consid- 
erable quantity.  It  is  massive,  investing  stestite  in  foliated 
masses ;  is  white,  and  gives  a  similar  streak,  with  a  pearly  lu^ 
tre;  transparent;  flexible,  with  a  soapy  feel;  hardnesses. 
Heated  in  a  lube,  it  gives  off  much  water;  at  a  red  heat  it  be- 
comes reddish-brown,  and,  when  immersed  in  boiling  acids, 
almost  entirely  dissolves.     Composition  as  follows : 


On  account  of  the  insufficiency  of  carbonic  acid,  the  alu- 
mina and  oxide  of  iron  must  act  the  parts  of  an  acid,  and  be 
considered  as  forming  an  aluminate  with  a  portion  of  the  mag- 
nesia. The  combination  is  so  regarded  by  Prof.  G.  Rose,  who 
expresses  the  constitution  of  the  mineral  by  this  chemical  for- 
mula: (3MgSC)+(2Mg3AI)+24H.  It  differs  from  any  other 
magnesian  mineral  of  its  class,  especially  in  the  absence  of  sil- 
ica, and  it  has  been  named  hydrotalcite  from  its  general  agre^ 
meat  in  physical  characters  with  talc,  while  at  the  same  time  it  is 
distioguiahed  from  it  by  the  large  quantity  of  water  it  contains.* 

k,  Edin.  &  UBb.I1ilLJ«u.lBllif.,TD].  uU.,  IBU,  p.miHmiuigaladbr 
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POLYADELPHITE.* 

This  mineral  was  observed  by  Prof.  Nuttall,  wbo  sent  a 
specimen  of  it  to  Dr.  Thomsoo  for  analysis.  Its  composition 
proved  to  be  as  follows:  silica  36'S24,  lime  247^4,  protoxide 
of  iron  22'948,  protoxide  of  mangauese  4'42S,  alamiua  3'356, 
moisture  0'550. 

The  atoms  of  silica  and  bases  are  nearly  equal,  and  the  min^ 
ral  appears  to  be  composed,  from  the  at>ove  numbers,  of  fire  sim- 
ple silicates,  thus  expressed  by  Dr.  Thomson :  5CalS+4(f  F+ 
iMnJS+2MgS+AIS. 

Sp.  Or.  376.      H.  =  3-75. 

Color  yellow  of  different  shades,  wiae-yellovr  and  greenish- 
yellow ;  the  colors  are  not  bright ;  some  specimens  bear  a  close 
resemblance  to  blende.  The  mineral  is  composed  of  traDalu- 
cent  roundish  grains,  and  of  imperfectly  foliated  masses  agglu- 
tinated together.  Lustre  resinous ;  mass  opake ;  small  grains 
translucenL  B  B,  blacliens,  and  assumes  the  appearance  of 
magnetic  iron  ore,  but  does  not  fuse;  with  carbonate  of  soda 
it  fuses  into  a  green  glass,  which  becomes  black  and  opake  in 
the  oxidizing  name ;  with  borax  fuses  into  a  dark-brown  opake 
glass ;  with  biphosphate  of  soda  it  fuses  slowly  into  a  transpv 
rent  colored  glass,  leaving  a  silica  skeleton. 

It  occurs  with  Franklinite  and  red  oxide  of  zinc  at  the  Ster- 
ling Mine,  Sussex  County,  N.  J.  It  is  by  no  means  an  abun- 
dant mineraL     It  has  not  been  found  in  crystals. 

SPINEL. 

8piHll,W.    Bplnill*,  K.     Dodoeihudim]  Coniriuin,  U.     ZuilmiUi,  W.     PImum*. 

Combination  of  alumina  and  magnesia,  colored  red  by  a  mi- 
nute portion  of  chromic  acid,  or  blue,  by  the  protoxide  of  iron. 

Aker.  Unil«<  Puiei.  Corbiiit*. 


HonHia 14«l .I3-S:i9 1»l 

fliliu MS (raw M 

FratuUa  of  Inm 4-X T*lo IM 

H^BarulliH.  M-WO  TbomHii.  Se4Dw»llk. 

The  silica  and  protoxide  of  iron  are  regarded  as  accidental, 
end  the  essential  ingredients,  alumina  and  magnesia,  are  uni- 
ted, six  atoms  of  the  former  to  one  of  the  latter.  Formula : 
UgAl". 

Sp.  Gr.  3  5.     H.  =  80. 

Spinel  occurs  crystallized  either  in  regular  octahedrons,  oe- 
casioaally  having  their  edges  replaced,  or  in  macles  presenting 

•  FmaTaku;,  udoJqiipoobKiihH.    Bo  nIM  b*w*M  li  eoodiu  of  An  d&ntt 
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TCry  differeat  fOTms.  It  exhibits  rarioas  shuleB  or  red,  *i<Jet, 
green,  or  yellow  ;  more  rarely  black  (PUortate).  Its  structure 
18  lamellar,  though  uot  verj  diatiDctly  so;  but  it  yields  to 
mechuiical  division  parallel  to  the  faces  of  the  octahedron. 
Its  fracture  is  commonly  flat  conchoidal,  with  a  splendent 
filreouB  lustre.  It  scratches  quartz  easily,  but  is  not  so  hard 
as  the  oriental  ruby,  from  which  it  is  readily  distinguished 
both  by  its  color  and  crystallization.  It  is  infusible  per  se  ; 
the  red  rarietiea  become  brown  and  even  black  and  opake  as 
the  temperature  is  increased,  but  pn  cooling  they  appear  first 
green,  then  almost  colorless,  and  at  last  resume  their  red  hne. 
With  borax,  fuses  slowly  into  a  transparent  glass  with  little 
color;  does  not  fuse  but  swells  up  with  carbonate  of  sods, 
and  fuses  with  difficulty  in  biphosphate  of  soda. 


Fig.  1.  the  (irimiry  ;  the  regular  oclaTieclron.  Fig.9,>  nacled  crystal, 
ID  such  ■  position  ■■  shows  it  (a  be  compoanl  of  tboul  equal  pnrta  of  aa 
oCtahedroD  (fi^.  1),  oTwMch  ooe  half  a  hair  turner)  round.  Fig  8,  the 
octahedroo  with  ii»  edges  replaced.  Fig.  4,  a  made  consialing  of  two 
equal  and  similar  purtiona  of  a  crystal  reEemiblinf!  fig.  3,  being  secUoai, 
parallel  with  Iwo  opposlle  prltnary  planes,  placed  Sue  lo  base.  Fig. 
S,  Ibe  primary  octahedron  oiwhich  the  edgea  are  more  deeply  replaced 
than  OD  &g.  S,  —  the  triangular  planes  being  porlians  of  (he  octahedron, 
and  when  compleloly  obliterated,  retuitinE  in  tne  rhombic  dodecahedron, 
fig.  8. 


P  on  P  or  P  on  P* iVIV  WWK. 

ParF'one,arP'orP"oD«'   J44    41    8    " 

honh 1»    «1  18   " 

»<mParionP' lU    3000 
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P  oo  P' or  P  00  P"  .  .  lOfC  W  16"  H. 

farP^oae 144    M    S    H. 

P<  ony  or  P"  on/  .  .  .  167    50 

eaujotj' 166    M 

boab 144    M  10    H. 

e  oa  F  or  i  00  P** .  .  .  150    35 


Spioel  is  principally  found  in  Ceylon,  Siam,  and  other  easU 
era  countries,  where  it  occurs,  like  most  other  gems,  in  isola- 
ted and  rolled  crystals  in  the  channels  of  rivers.  But  crystals 
from  Ceylon  hare  been  found  imbedded  in  primitive  limeatone, 
and  in  rocks  containing  adularia  and  mica.  The  pale-hlue 
and  pearl-grey  varieties  occur  imbedded  Id  calcareous  spar  it 
Aker  in  Sudermannland,  Sweden.  In  the  drustiy  cavities  of 
the  rocks  ejected  by  Vesuvius,  very  perfect  and  s]>lendent 
small  black  cryatala  have  been  found  with  mica  and  idocrase; 
also  in  compact  gehlenJte  at  Monzoni  in  the  Fasaathal,  Tyrol, 
and  ID  the  volcanic  rocks  of  Laach  near  Andernach  oa  the 
Rhine. 

All  the  varieties  of  this  species  occur  in  the  United  States. 
A  splendid  blue  spinet  was  discovered  several  yenre  since  in 
tbe  limestone  quarries  at  Chelmsford,  Mass.,  by  Dr.  Jtackson, 
and  inferior  specimens  are  met  with  in  the  same  rock  in  the 
neighboring  towns  of  Bolton  and  Littleton.  Crystals  of  tbe 
black  variety  of  very  large  size,  from  ten  to  sixteen  inches  in 
diameter,  and  those  smaller  of  various  shades  of  green,  brown 
and  red,  occur  in  limestone,  at  Amity  and  Warwick,  N.  Y., 
with  brucite,  crichtonite,  hornblende,  &ic.  Also  at  Hamburg, 
Franklin,  Newton,  Byram,  N.  J.,  of  every  shade  of  color  front 
■  beautiful  bluish-green  ce^lonite  (nearly  transparent)  to  a  jet 
black  pleonaste,  with  rutile,  sapphire,  brucite,  tourmaline, 
ii.c.  Dr.  Fowler,  of  Franklin,  who  was  one  of  the  first  to  in- 
vesiigate  the  minerals  of  this  district,  has  a  pale  roee-red  octa- 
hedron, four  inches  round  at  the  base,  and  another  of  a  black 
color,  sixteen  inches  at  the  base.  The  best  macles  of  a  red 
or  brownish  color,  are  from  Byram,  a  new  locality,  discovered 
b?  the  editor  in  1842.  Tbey  are  perfect  exhibitions  of  ligs.S  and 
4,  and  in  site  from  one  to  two  inches.  Prof  Nuttall  describes 
crystals  from  Franklin,  in  which  tbe  solid  angles  of  the  oct^ 
12* 
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hedron  are  replaced,  thus  pawing  into  the  cube,  which  lie  oIk 
•erves  he  has  "obtained  apparently  complete,  and  of  a  bright 
green  color." — Robinson's  Catalogue,  p.  899. 

B;  lapidaries  the  acartet  colored  is  termed  Spinel  Rubv ; 
the  rose  red,  Balas  Ruby ;  the  yellow  or  orange  red,  tbe  icii- 
bieeiU  ;  and  the  riolet  colored,  Almandine  Ruby.  The  rari- 
ety  pleonaste  has  hitberto  been  described  as  a  distinct  speciea 
by  Phillips,  but  the  editor  in  concurrence  with  the  roost  re- 
cent authors,  has  now  united  it  with  common  spinel,  with 
which  it  agrees  in  all  essential  characters.  Having  been 
bund  at  Candy,  Ceylon,  it  was  called  Candite  by  Bournou. 

Tlie  mineral  which  occurs  in  the  town  of  Warwick,  N.  Y., 
and  has  been  described  under  the  name  of  Fseudolitb,  as  a 
nriety  of  apiaelle,  is  now  supposed  to  hare  originated  from 
the  "intrnsion  of  serpentine  into  the  crystals  of  Bpioelle,  parta 
<^  which  hare  been  removed,  and  the  cohesion  of  the  whole 
having  become  so  impaired  as  to  bring  about  the  apparent 
■oftness  of  their  cryataU,  while  the  particles  are  realty  as  hard 
as  tbey  prove  to  be,  when  subjected  to  the  action  of  the  pes- 
tle."—Pro/".  Beck. 

8APHIRINE. 

Sp.  Gr.  3-42.     H.  =  70  —  80. 

Alamioa  63-11,  silica  14  50,  magnesia  16.S5,  lime  0-38,  ox- 
ide of  iron  3-93,  oxide  of  manganese  053,  water  0-4.9  — Stro- 
mger. 

Occurs  disseminated  in  translucent  grains  of  a  pale-blue,  or 
green  color.  Lustre  vitreous.  Streak  white.  Fracture  im- 
p^feot  conchoidal.  le  not  affected  B  B,  either  alone  or  with 
borax.    Not  altered  by  exposure  to  a  red  beat 

This  mineral  was  discovered  by  Giesfcke,  associated  with 
mica  and  fibrous  brown  anthophyllite,  at  Akudlek  in  Green- 
land, It  was  distinguished  from  sappbire,  which  it  somewhat 
TBsemhleB,  by  Stromeyer. 

TURNERITE.* 

KitiM.    TusniU.  tOf.     f.'n- </'PM.,Niw  Brim,  tdL  T.,p.Ml.) 

H.  above  4-0. 
This  rare  mineral  occurs  in  small  crystals  of  a  yellowish  or 
brown iab-yellow  color;   brilliant  externally;  and  traoslucent, 
approaching  to  transparent    The  primary  form  is,  as  deter- 
mined by  L£vy,  an  oblique  rhombic  prism ;  but  the  only  natu- 

•  tm  haua  Df  O.  H.  Tnnin,  E*).,  Iti  ramamn  of  tk*  tkh  coUhUoc  of  aiamli  itlat- 
tnUd  la  IkiM  toIobh,  bj  M.  hnj. 
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ral  joints  that  have  been  observed  (ihe;  are  oecaaiondlj  visible 
bj  transmitted  light)  are  parallel  with  both  diagonals  of  the 
prism  ;  one  of  them  is  easily  obtained  with  brilliant  surfaces. 
Streak  white  or  greyish.  According  to  Children,  it  couUios 
alamiua,  lime,  magnesia  aod  a  little  iron. 
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re  taken  by  Levjr. 

It  has  been  found  only  on  Mount  Sord  in  Dauphin£,  ac- 
companying quartz,  adularia,  chrichtonite,  and  anatase ;  and 
has  occasionally  passed  among  mineralogists  under  (he  name 
otPietite. 

HYDRATE  OF  MAGNESIA. 

UjdnHit&fiuiite,  EpML    H»F|uiuu  nufnwoiiai  IX 

Combination  of  magnesia  and  water. 


Sp.Gr.265.     H.  =  !0  — IS. 

Portions  of  manganese  and  iron  were  also  observed  by  Stro 
meyer  and  Thomson,  but  these  being  obviously  accidental, 
tbe  mineral  is  a  simple  hydrate. 

It  occurs  in  plates,  which  have  a  lamellar  structure,  and  oc 
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casionall;  present  indications  of  a  six-sided  prism,  which  U 
ssBumed  as  the  primary  form,  and  parallel  to  the  base  of  which 
it  readily  separates  into  plates.  It  is  white,  occasionally  with 
a  tinge  of  green ;  semi-transparent,  with  a  somewhat  pearly 
lustre,  but  becomes  opake  by  exposure;  is  rather  elastic,  ad- 
beres  slightly  to  the  tongue,  and  is  so  soil  as  to  yield  to  the 
nail.  Il  disaolves  entirely  in  muriatic,  nitric,  and  dilute  sul- 
phuric acids,  without  effervescence.  B  B  it  gives  off  water, 
becomes  opake  and  friable,  but  does  not  fuse. 

This  mineral  was  brought  into  notice  by  the  late  I>r.  Bmce, 
of  New  York,  and  was  discovered  by  him  in  the  serpentine 
cliffs  of  Hoboken,  opposite  New  York  city.  Il  has  also  been 
brought  from  Unitt,  Swinaneas,  iu  one  of  the  Shetland  Islanda, 
where  it  is  contained  in  the  same  rock  ;*  and  Von  Kobell  has 
lately  discovered  it  in  specimens  of  serpentine  from  Negrt^ 
pont,  in  Greece.     He  has  named  il  bydromagnesite. 

CHRYSOLITE-f 

KrjMtlilh,  W.    ftMol,  n.    PrIinaUc  Chrymliu,  M.  vti  I.    AnliTdiiiiii  SUieUa  of 
MifDHia,  TilffSfvH.    CbryiDliUiiu  reeLaii|ulin.  JK 

Combination  of  msgnesia,  silica,  and  protoxide  of  iron. 

a-ylki.       OUhh.  DInin.         MHtt^t.       Mayrie. 

MMiwriB 'j^n U-W. ^^. 4T^ 4^.%' 

BIIJu M'73 MH» «I1JS 4U«H tt-SS 

I>»tiuid>ariron...  »<0 BIT ts^i 11-79 1J-S» 

Plilt.ofii»nnBMn..  <HW O'OD «HK e'4-1 0040 

Olid*  otUn. 040 0«0 MHM u-17 OIMW 

OS^Strao.  SS-TSSinm.  09-68  Wiilis.  I0)M3  Ban  [  M-TI  WiIb. 

Stromeyer  noticed  also  a  minute  portion  of  nickel,  Kla[^ 
roth  a  little  lime,  and  Walmstadi  some  manganese  and  alu- 
mina. These,  however,  are  very  variable,  and  must  be  re- 
garded as  accidental ;  but  Walmstadt  has  given  the  results  of 
six  analyses  of  this  mineral  from  different  localities,  in  which 
he  finds  a  mean  of  about  ten  per  cent,  protoxide  of  iron.  This 
by  some  is  viewed  as  essential,  and  it  is  included  in  the  for- 
mula given  by  Beudant;  but  if  we  regard  it  as  accidental,  the 
result  is  1  atom  silica,  I  atom  magnesia)  or  a  simple  anhy- 
drous silicate  of  magnesia.     Formula,  MgS. 

Sp.  Gr.  3-3  —  3-5.     H.  =  6-5  — 7-0. 

Chrysolite  occurs  in  angular  or  somewhat  rounded  crystal- 

•  Prof.  Ni-ekoi,  ofOeiOTa,  hiu  Jnltij  iMcrihwd  inTFrn!  of  Ihn  heiliDiill  frynall  ftnm 
■M>>  Edirk  laui.  nil.,  TS.)     |Ai>.  Ed.) 

sf  mmiKiii  aliriiH.    (Pc]((sBdo[fN  Aiiiiilu.,tDL  Ir.,  p.  ItCJ  — [An.  Ep.J 
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)ine  masses,  and  in  prismatic  crystals  Tariouslj  terminated. 
Tbeir  primary  form  is  a  right  rectangular  prism,  which  may 
be  obtained  by  cleavages  parallel  to  all  ita  planea,  yielding  the 
measurement  of  90°  every  way  by  the  reflective  goniometer ; 
the  cross  fracture  is  conchoidal  with  a  vitreoua  lustre;  color 
bright  yellow,  sometimes  tinged  with  green  or  brown  ;  trans- 
parent or  translucent;  and  poBseaaea  double  refraction.  Ptr 
M,  it  is  infusible  B  B,  but  becomes  darker ;  with  borax  it  forma 
a  transparent  green  glass. 
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The  beat  specimens  of  chrysolite  are  brought  from  Constan- 
tinople and  the  Levant,  but  under  what  circumstances  they  are 
found,  we  hare  not  been  infurmed.  It  is  found  also  occasion- 
ally in  pale-green  transparent  crystals,  among  sand,  at  Ex- 
paillie  in  Auvergne;  at  Vesuvius;  and  in  the  Isle  of  Bourbon. 

Olivine.  Olivin,  W.  Peridot  granuliforme,  H.  Olivine  is 
a  variety  of  chrysolite,  differing  slighUy  in  respect  of  analysis, 
the  general  form  of  its  crystals,  and  also  in  cleavage,  II  is 
chiefly  found  in  olive-colored  semi-transparent  masses,  which, 
from  their  being  in  a  state  of  decomposition,  have  externally 
an  iridescent,  and  somewhat  metallic  lustre;  fracture  imper- 
fect conchoidal ;  not  so  hard  as  chrysolite.  It  occurs  in  crys- 
tals whose  primary  form  may  be  considered  a  right  rectangular 
prism,  but  they  yield  to  cleavage  with  regularity  only  parallel 
to  the  terminal  plane  P  of  the  following  figure.  B  B  alone  it 
becomes  somewhat  brown  without  fusing ;  with  borax  it  melts 
slowly  into  a  diaphanous  glass,  colored  by  iron. 
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The  tboTfl  fi|;ure  repreacnU  ■  cryflnl  in  Mr.  Mijendie'a  rollecdaa, 
Irom  Ihe  current  al  lava  which  Bowed  into  Ui«  mi  al  Torre  del  Greco. 

Olirine  is  met  wilh  abundiintljf  in  certain  tavas,  basalts,  and 
other  volcanic  rocks;  cryaiala,  several  inches  in  diameier,  are 
found  in  compact  greenstone  at  Unkle,  near  Bonn  on  the 
Rhine;  large  sphenndnl  masses  in  trap-tuiTat  Kaprerstein  in 
Stiria;  at  Habichtswald  iu  Hessia;  and  at  VesuTiuB.  These, 
however,  are  generally  granular,  diaiaiegratlng  and  falling  to 
pieces  on  the  pressure  of  the  fingers.  In  small  quantity  it  oc- 
curs in  many  of  the  baaalts  of  Great  Britain  and  America. 
Rare  specimens  of  tran!<parent  olivine,  accompanied  by  pyrox- 
ene, ha?e  recently  been  brought  to  the  Uniied  States  from  the 
great  volcano  Kirauea,  in  the  island  of  Owhyhee,  by  mem- 
bers of  the  exploring  expedition. 

Meteoric  Olivine.  The  s«mi-tran!>paTeiitotiviDe  inclosed  in 
the  mass  of  meteoric  iron  found  in  Siberia  by  Pallas,  ia  only 
peculiar  for  its  straw-yellow  color.    See  its  analysis,  page  140. 

The  small,  uncryatalline,  wax-  or  hooey-yellow  masses,  of 
which  the  one  is  with  difficulty,  the  other  more  easily  fusible 
B  B,  observed  by  Saussure  in  the  basalt  of  Limbourg,  mi 
which  he  denominated  Limbelitr  and  Ckviitt,  {Peridot  alttri, 
Beudant,)  appear  to  be  decomposed  varieties  of  this  speciea. 

HYALOSIDERITE.' 
This  mineral  was  observed  by  Dr.  Walchner  in  an  amyg- 
daloid in  the  Kaiserstuhl,  aear  Sasbach  in  Brisgiu.     He  pub- 
lished a  description  and  aualysis  of  it  in  IS23.t     II  is  com- 
posed of, 

miia-. 31-«34 

MBTHti* ^^^!^I^'!!'.!!!!»mB 

AlamtM Mil 

ProUaiila  oTaanpiinf CiSO 


S»«7T 
•  proB  v>ul>f,flui,  ud  'liiK't,  irga.  t  Behmiffu^  JikAush,  li.  tS. 
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F«miiU  as  given  b;  Dr.  Thomson,  2MgS+F>S. 
Sp.Gr.2875.     H.  =  S-5. 

Color  yellowish  or  reddish-brown  ;  streak  cinnamon-brown ; 
fracture  small  conchoidal.  It  is  usuallj  crystallized.  The 
primary  form  is  an  octahedron  with  a  rectangular  base.  The 
summits  are  commonly  replaced  by  planes  parallel  to  the  base, 
and  cutting  the  pyramidx  so  deep,  thai  the  crystals  have  the 
appearance  of  thin  plates  with  berelled  edges.  P  on  P'  99* 
22',  M  on  H'  77°  atf.  Internal  lustre  vitreous;  of  the  sur- 
faces metallic  ;  translucent  on  the  edges.  B  B  it  becomes 
black  and  then  mells  into  a  black  head,  which  is  attracted  by 
the  magnet  With  borax  it  fuses  easily  into  a  clear  glass, 
greenish-yellow  while  hot;  but  nearly  colorless  when  cold. 
With  biphosphaie  of  soda  it  forms  a  greenish  glass  leaving  a 
silica  skeleton. 

LIGURITE.* 

nmnL    Mim.  iiaAtaLiiBiSoau,tauntimtiMOtm,tt,U\.  UiaAt,  LtHJiti. 

Consists  according  to  Vivinni,  of  silica  57*45,  alumina  736, 
lime  25-30,  magnesia  266,  oxide  of  bon  3*00,  oxide  of  man- 
ganese 0*50. 

This  mineral  is  described  as  occurring  in  oblique  rhombic 
prisms  of  140°  and  40°,  sometimes  modiiied,  of  an  apple-green 
color,  and  occasionally  speckled  externally.  Its  fragments  are 
uneven  and  transparent,  with  a  vitreous  lustre.  Streak  grey- 
ish white.  Specific  gravity  3'49.  It  does  not  become  electric 
either  by  heat  or  friction,  and  exhibits  no  p  heap  hot  escence 
when  plsced  on  live  coal. 

It  occurs  in  a  sort  of  talcose  rock,  on  the  banks  of  the  Stars 
in  the  Apennines.  According  to  Leonbsrd,  it  is  considered  as 
a  gem  superior  to  chrysolite  in  color,  hardness  and  transpa- 
rency.   It  is  classed  by  Dana  as  a  variety  of  chrysolite. 

F0H8TERITE. 
£tar,.Sn.na,Sbi^«n<t,  nL,  ai.    Topuioi  VanrUiui,  a 

H.  shout  70. 
Contains  magnesia  snd  silica,  according  to  Children. 
Primary  form  a  right  rhombic  prism,  whose  faces  are  in- 
clined to  one  another  at  angles  of  128°  54'  snd  51°  6'. 

Occurs  in  smsll,  colorless  and  brilliant  translucent  crystals. 
Cleavage  perfect,  and  easily  obtained  parallel  to  o. 

*  Lifailu,  *ft*r  Lifirli,  Ih*  eoimtiT  In  irhieli  it  ii  bgod. 
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Is  asBOciateil  with  pleonaste  and  olive-green  pyroxene  at  Ve- 
sUTiua.  lis  angles  pretty  nearly  correspond  wiih  tlioee  of  chry- 
Boberyl;  but  its  cleavage  perpendicular  lo  the  axis,  which  ia 
extremely  diatinct  in  Forsterile,  has  not  been  observed  in  thai 
mineral. 

CONDHODITE.    BHUCITE.' 

Ctodiodlti,  Bmtiu.     BnKiU,  OOtt.     Hsmi-pilHnatic  Chrrwllle,  U.     HKloniU, 

Stfiirt,    LtMfmU*.    Uubaiicatai  sbliqna^  D. 


97-96  [fOluwn. 
tw  J«rt**.              GrAj-eolored 
.,.33-06 3H-I0 St-19 


W-n  KuwiHUifTrt  100-75  RimiHlibaif.  llH-13  RuDOFldiHi. 

ForiDula  giren  by  Seybert,  with  whose  results  all  the  later 
analyses  nearly  accord  :  Mg^Fl+3MgS.  The  iron  and  potash 
are  thus  regarded  as  unessential  ingredients ;  and  it  is  to  be 
observed  that  the  latter  was  not  found  in  either  of  the  speci- 
mens examined  by  Rammelsberg.  It  will  be  noticed  atao 
that  the  analyses  by  Rammelsberg  give  a  larger  per  ceot- 
age  of  fluoric  acid.  He  has  hence  drawn  a  different  formula, 
according  to  which  the  mineral  ought  to  consist  of  silica  '<37i^, 
magnesia  and  oxide  of  iron  58-40,  (supposing  that  the  latter 
replaces  the  magnesia,)  and  7*55  of  fiuoric  acid.    He  thus 

*  CcmdradlU,  ftnm  lu  oaenrriiix  in  ■nlni.    Brndu,  in  kanoi  sf  Uw  liu  PnL  Bnot, 
atHswYock.    Uuluritt,  id  banoi  nf  ihe  UK  Wm.  Uaclon. 
r  Aiur.  loot.  iitBci.,  to],  t.,  p.  330.  X  UvUlv**.  k«-.  ttiI  i.  p.  IU 

%  Foffandorfi  Anniks.,  liil.,  p.  103,  Ufl,  M  B««ali<u'i  RippoR  AanBal,  IS^  p.  ML 


liotizeobvGoOglc 


SABTHV   HINISALS.  145 

BUtes  the  cheniical  formala :  Wf^+^Hlg'Si,  which  is  the 
tame  aa  that  given  before  by  Voo  Kobelt. 

Sp.  Gr.  315  — 3-22.     H.  =  65. 

This  roiaeral  occurs  masaive,  and  in  small  grains,  having 
occasional,  but  not  very  decided  appearances  of  regular  exter- 
nal form,  and  crossed  by  nearly  parallel  refts,  of  which  the 
surfaces  bare  a  somewhat  pearly  lustre.  No  decided  marks 
of  regular  internal  structure  are  discernible  in  them;  but  the 
roassivQ  of  Pargas  is  divisible  into  apparently  rhombic  prisms ; 
and  that  of  New  Jersey  is  described  as  occurring  in  short  ob- 
lique rhombic  prisms  diSerenlly  modified,  and  too  imperfect 
to  admit  of  measurement;  rarely  the  plane  oblique  faces  of  the 
prism  are  visible,  and  this  cleavage  is  obtained  with  great  diffi- 
culty ;  but  parallel  with  M  M'  cleavage  faces  are  sometimes 
produced  in  breaking  the  masses,  which  give  an  angle  of  about 
113°.  The  color  wine,  or  wax-yellow,  brownish-yellow  some- 
times of  a  deep  orange ;  it  is  translucent,  lustre  glassy,  or 
almost  resinous;  yields  to  the  knife  with  difficulty;  and  by 
friction  acquires  a  resinous  electricity." 

B  B,  it  is  infusible,  but  loses  its  color ;  with  borax  it  fuses 
slowly  but  completely  into  a  transparent  glass,  tinged  by  iron. 
The  brown  varieties  act  slightly  on  the  magnet ;  it  disstdves 
in  nitric  acid.  The  presence  of  Suoric  acid  is  readily  shown 
by  its  action  upon  glass,  when  the  mineral  ia  decomposed  by 
sulphuric  acid. 

*  Thanij  nominir^  in  tlia  wholt  TiDgv  «f  tin  ■eiBQCB,  tfaal  oJfton  mnwTe  intoraitini 
Uttorj  IbitD  tlifi  pr«Mn1  jineeiBt,  caiuld»r«d  in  TerftraoDv  ta  ht  cbemioat  uidta  j  hoA  il 
B  to  Ainaneu  mLoBnlof  iflU  Bnd  cbflmiflti,  Ihst  wff  dv«  onr  moil  LmporUiit  kiia*lvitfa 
eea»niiK  il.  Dr.  LunuO'  sT  Niw  Yotk,  wu,  unqueiiianibl>,  Uia  Brat  u  dtUcl  ■£■ 
fnttatt  ot  Oaniv  acliTiii  Uh  New  Jeno/minenUal  irbjl*  Hi.StTbtit  dT  Fhiladtl- 
pkik,  hu  UiB  bsoDi  of  luvint  trnt  iKKannd  U  is  ilw  Fartu  nrtati,  (^)  is  whleb  il  fsgna 
III  ban  bg«D  OTarlookad  both  by  DonaJiu  and  DKAww  wha  had  aiaaiiiiMl  it.  But 
Dr.  Lukfiuir*  laaulu  bad  nol  bacoaia  MBcrall)  knows,  wbaD,  li  IBO,  and  pnTiona  (a 
Ua  namiiiatiaa  of  lb*  Panax  mlnaral,  Aybart  jc)  annauieed  but  diuonrj  of  flwRis  acid 
la  ■  •peeiBSB  ftom  Hew  Jmtej,  witboat  the  laul  knowladn,  ai  ba  i»elm§,ot  what 
had  bHD  daM  l»  Lu«>tair.  Ha  bad  loftnad  fnin  ihair  cliineun,  OaU  Dnieita  and 
Cgodndita  wan  diKrant  niunit,  Iboiich  Bomliua  had  tiawid  Ihem  ai  idoDtieal  i  bgt 

•aatial  aautitoaBl  tf  both,  and  id  aatablhh  thali  >d«ntil)i.  floaB  afttr,  Dc'TbomuB 
mid*  kpowa  bii  aoalriit  bT  tb*  Nsw  JarHr  minaial,  and  rally  aoolliiBad  Sairbtn'i. 
Thai  H  appaaiB  that  Savhart,  aquallr  with  Lunur,  via  ihs  diHOTerar  of  Buotlc  acid 
fa  tWndUaT  It  iboild  ba  ad£>d,  ikal  •e'arariein  belbia  Sarbart  hail  umounnd  hia 
AlBonn,  Dr.  Tomi  oT  New  York,  read  balbra  iha  Lyceom  of  KatuiaJ  Hiitory,  hii  aaal- 
TakoT  Bnielt*,  la  wbleh  ha  had  fMnA  a  lar^  portion  of  lilico,  and  pEorad  tba  mineral  to 
DB  aflDO<4iIicBI«,  Bodnot  aimply  a  fluala  of  ma^ejia^  u  II  bad  baeo  repidedbr  aianj 
af  gar  aiiaartJofiala,  and  Dodar  which  nama  ii  waa  maniloo^d  jn  Iha  Snt  adftJoa  ot 
CIstHlaiHt'i  niBtnlofT.  At  Ibli  lima  ha  wu  not  twaca  of  Lisplaff>i  prioi  aiperi- 
Biau.  Tba  iBalraii V  Bentliua  I  haia  noi  b<an  abla  to  find.  LaDfilaS*  obtained, 
■lUa  »,  laninBiia,  ai.Diidaaf  iroB  6,  anorioacid  S,  waur  1.  It  wu  at  flnl  lappoHd  In 
ba  ipbaDe,  In  Di.  Bnca,  tbs  giiflnal  dlicararai  of  the  minaial  Id  the  Uailed  Sutai. 
[Am.Ei>.] 

(a)  na  dala  bT  Ui  iltcimrj  ii  tail.    Astet.  Jou-  oT  Bel.,  tj.  ITl. 

(()  Ann.  Jsoi.  sT  BeL,  t.  3M.  <•}  Dh,  t.  3M. 
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The  odI;  European  localities  of  this  apecies  are  the  diatriet 
of  PargBB  io  Finlaad,  (discovered  b;  Beizeliua,)  and  Okeo  in 
Sweden,  where  it  ia  imbedded  in  limeatone  with  spinelle  and 
pargaaite.  Id  the  United  States,  in  Susaex  conntj,  N.  ].,  and 
Orange  conntj,  N.  Y.,  there  are  severai  localities  which  have 
been  long  known  to  mineralogists.  The;  occur  in  a  beautiful 
white  crjatalline  limestone,  (altered  bbte  limettone  of  Prof. 
Sogtrt,)  the  repository  of  the  various  other  interesting  mine- 
rale  of  those  districts.  Some  of  the  largest  masses  have  been 
found  at  Byram,  but  the  finest  colored  specimens  have  been 
brought  from  Sparta,  of  the  former  state.  Quite  recently  a 
locality  of  Brucite  has  been  discovered  by  Prof.  Rogers,  in  a 
bed  of  white  limestone,  near  Chad's  Ford,  on  the  Brandywine, 
Penn. 

HUMITE.* 

^■■i>iw,  Otf.  p>  S3.    CubDDCDlD*  ur<ilaiBiifl«  D; 

Composition  according  to  Bowent  very  similar  to  Bntcite, 
containing  fluoric  acid. 

Sp.  Or.  33.    H.ZZ6  6. 

It  occurs  in  very  small  crystals,  which  are  of  a  yellowish  or 
deep  reddish-brown  color-  and  transparent  or  translucent; 
with  a  shining  lastre.  The  crystals  are  modiiied  in  an  extra- 
ordinary degree;  their  primary  form  may  be  considered  as 
being  a  right  rhombic  prism  of  60°  and  120°,  but  they  yield  to 
cleavage  parallel  only  to  its  shorter  diagonal  (t.  e.  to  the  plane 
A  of  the  following  figure).  B  B  it  becomes  opake,  but  does 
not  fiise;  and  wiui  borax  affords  a  clear  glass. 


mnpTdU  ual^vfi  «f  U»  BiiMni  hi 
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It  is  found  on  Monte  Sommn,  with  brownish  mica,  pleonaste, 
and  other  Totcanic  minerals ;  the  crystals,  though  minute, 
being  extreraelf  distinct.  It  is  described  by  Motilicelli  and 
CoTelii  of  Naples,  in  their  Prodoma  della  Mineralogia  Vf 
tuvioAa,  and  is  regarded  by  them  aa  identical  with  condrodite. 


,    HTdnmSHqnii 


.    Ophiilic 


I.  Opfci- 


Has  been  dinded  into  noble  and  common  serpentine,  a  dis- 
tinction which  it  is  not  Tcry  ess;  to  draw.  The  term  noble 
applies  to  sach  varieties  as  have  a  uniform  green  color,  and 
are  translucent,  and  fit  for  cutting;  while  common  serpentine 
has  a  more  earthy  texture,  is  less  impalpable,  end  ofien  cod- 
tains  admixtures  of  foreign  matter. 

Hobokan.  PtfclDD. 


IM 1-B4. 

Oiids  aTmuiruKH  ud  ih 

miBiB.      1MM8  LjebaaU. 

lOHMHuiwslL       lOIHMVuann. 


The  mean  of  ten  careful  analyses  of  pure  serpentine  as 
stated  by  Thomson,  (nine  of  them  by  Lychnell,}  showa  the 

•  8«qH«l»  *Bd  <Milu,  Oom  lk«L«JiiudarMli,iiiiIhiilonla  Ui*  ipotUd  gt  mte- 
(■Udippatrtiua,— nkaUw^hiDf  ftuakfl,  —  wUeh  It  Avquenllj  prvwti. 
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constituticm  of  this  mineral  to  be  1  j-  atnm  Bilica,  1  atom  mag- 
nesia, 1  atom  water,  or  b;  the  rormula,  MgS't+Aq. 
Sp.  Gr.  2-5  to  256.     H. ^ 30. 

Color  commonly  dark  green,  passing  into  jeilow  and  grey. 
Translucent  or  opake,  with  a  elightly  resinous  lustre.  Frac- 
ture conchoidal  or  splintery ;  is  occasionally  somewhat  unctu- 
ODs  to  the  touch,  and  yields  easily  to  the  knife ;  but  it  neither 
adheres  to  the  tongue  nor  is  scratched  by  the  nail.  It  loeea 
its  water,  and  hardens  on  exposure  to  heat ;  B  B,  the  thin 
edges  may  be  Fused  into  an  enamel ;  with  boran  it  melts  slowly 
into  a  greenish  transparent  glass,  which  becomes  almost  white 
on  cooling. 

Dark-green  opake  crystals  of  this  substance  have  been  met 
with  in  the  Fassa  valley,  Tyrol ;  their  form,  however,  is  gene- 
rally so  indistinct  that  a  few  only  of  the  faces  can  be  traced, 
and  by  many  they  are  considered  as  pseudoraorphs ;  perhaps,  as 
Quernsledt  has  lately  attempted  to  show,  pseudo-crystals  of 
chrysolite.  But  more  regular  and  undoubted  forms,  indica- 
ting a  right  rectangular  prism  for  the  primary  have  Ijeen  met 
with  in  the  Weisstein  of  Penig  in  Saxony,  and  in  a  blackisb- 
green  variety,  the  locality  of  which  is  not  known.  At  SDBium 
in  Norway,  it  is  found  in  greenish-grey  masses,  which  contain 
large  and  perfect  pseudomorphous  crystals.  Noble  serpentine 
occurs  at  Fahlun  and  Gulsjo  in  Sweden,  in  the  Isle  of  Man, 
the  vicinity  of  Portsoy  in  Aberdeenshire,  in  Corsica,  Silesia, 
Saxony,  &c. 

There  are  several  important  localities  of  serpentine  in  the 
United  States.  The  precious  variety,  of  a  light-green  color, 
ia  found  at  Phillipslown,  N.  Y.,  frequently  including  seams  of 
asbeslus.  Also  at  Newburyport,  Msgs. ;  New  Fane,  Vt.;  at 
Hoboken,  N.  J. ;  at  Amity  and  Warwiclt,  N.  Y.,  where  cry*. 
talsof  a  blackish-green  color,  in  the  form  of  oblique  four-sided 
prisms,  from  twelve  to  sixteen  inches  in  circumference  were 
first  observed  by  Dr.  Fowler,  associated  with  brucite  and  black 
spinelle,  in  crystalline  limestone.  It  is  probable  that  these  are 
also  pseudomorphous. 

Common  serpentine  is  frequently  traversed  by  veins  of  aabes- 
tus,  and  occurs  in  masses  and  beds  in  primitive  rocks  in  the 
Shetland  Isles,  at  the  Lizard  in  Cornwall,  in  Piedmont,  Saltz- 
burg  and  elsewhere  on  the  continent  The  following  are  to 
be  regarded  as  varieties  of  serpentine. 

1.  Dbwetlitb  of  Emmons-  This  Tariety  is  found  in  seams 
sod  irregular  veins  at  Middlefield,  Mass.  It  contains  mag- 
nesia 40-00,  silica  40-00,  water  20.  —  Shepard.  Specific 
gravity  23,  bardnesa  3  ;  color  white,  yellowish  and  greenish* 
white.    Translucent,  streak  white,  lustre  vitreous,  inclining 
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to  resinona.  Easily  frangible,  eq>eciallj  if  immersed  in  water. 
It  exhibits  wdH\  maroillary  concretious.  Fracture  even  and 
inperfectlj  conchoidal.* 

3.  Mbtaxitb  of  Breithauft.  This  is  slso  supposed  to 
be  a  Tsriet;  of  serpentine.  Composition,  silica  45*04,  H^ 
nesta  34'00,  peroxide  of  iron  5-28,  water  15'4U.  Speci&i 
gtaritj  2-431;  hardness  3-5.  Color  greeniali-white;  lastra 
silkj.  Texture  fibrous.  Rather  sectile.  B  B,  fuses  without 
communicating  any  color  to  the  flame.  Ignited  with  nitrate 
of  cohalt,  it  assumes  a  lilac  color,  showing  the  presence  of 
mafuesia. — T^tmsoit's  Outlines  of  Mineralogy,  i.,  171. 

3.  PiCROLiTB  OF  Haoshann.  This  must  also  be  classed  as 
«  variety  of  the  present  species.  Composed  according  to 
Almroth,  of  magnema  38-BO,  silica  40*04,  water  9.08,  protox- 
ide of  ircm  8-28,  carbonic  acid  4*70.  It  is  massive  or  fibrous, 
with  a  radiated  structure.  Color  leek-green,  passing  into 
yellow.  Translucent  on  the  edges.  Streak  somewhat  shin- 
ing. It  colors  glass  of  borax-green ;  hut  the  color  disappears 
on  cooling.  It  occurs  in  irregular  veins  at  the  Taberg  of 
Smalaod  in  Sweden,  traversing  beds  of  magnetic  iron  ore, 
and  associated  with  calc  spar  and  serpentine. 

4.  Kerolite.  Leonhard  and  Briethaupt.  Contains  silica 
37.95,  alumina  1218,  magnesia  1602,  water  SlOO.  —  Ffaf. 
It  ia  found  in  kidney-shaped  masses,  which  have  a  lamellar  or 
compact  structure,  and  a  white,  yellow,  or  green  color.  Lus- 
tre vitreous  or  resinous ;  transparent  or  translucent ;  fracture 
c<M)choidBl ;  feels  greasy,  but  does  not  adhere  to  the  tongue. 

It  occora  at  Frankenstein  in  Silesia,  and  at  Zoblitz  in  Sax- 
ony, in  both  localities  sssociated  with  serpentine. 

5.  HxDROPHiTE.t  H.  Scanberg  has  analyzed  a  species  of 
vreen  serpentine  found  at  Taberg  in  Smoland,  and  in  which 
Mr.  Laguhjehtn  had  discovered  the  presence  of  vanadium. 
This  mineral  is  amorphous,  soft,  has  an  irregular  fracture,  is 
of  a  mountain-green  color,  and  of  the  specific  gravity  2-65. 
B  B  it  gives  out  water,  but  does  not  melt.  It  contains  36'I95 
silica,  22-729  oxide  of  iron,  1  66  oxide  of  maDganese,  21-082 
magnesia,  0115  vanadic  acid,  16  080  water. 

6.  Another  mineral  analogous  to  serpentine  has  also  been 
described  by  M.  Svanberg  under  the  name  Pi^rophylle.  It  ii 
amorphous,  of  a  flaky  texture  and  crystalline  appearance;  but 
the  faces  of  the  crystals  being  the  faces  of  the  laminm.  It  is 
dark   greenish-grey;    hardness   between  calcareous  spar  and 
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mica.  Specific  giaritj  2*75.  B  B  it  gives  off  water,  and  doea 
aot  melt  Compoeed  of  silica  49-80,  magnesia  30-11,  oiide 
of  iron  686,  lime  0-78,  alumina  111,  water  oea  It  waa 
found  at  Sal  a. 

SOAPSTONE. 

SpaebtBin,  W.    TtlcGUiKtiu,B. 

The  aoapstooe  of  Cornwall  consists  of  44  ailica,  9'87  alu- 
mina, 24*14  magnesia,  and  2122  water. —  Tkomsoa.  It  ia 
found  massive,  and  nearl;  white  or  of  a  grey  color,  sometimes 
with  a  linge  of  yellow,  and  mottled  with  green  or  purple; 
when  first  raised  it  may  be  kneaded  like  dough,  but  by  expo- 
sure loaea  a  part  of  its  moisture,  and  is  then  translucent  on  the 
edges,  yielding  to  the  nail,  and  possessing  an  unctuous  feel : 
hence  its  name. 

It  occurs  in  a  vein  of  serpentine  at  the  Lizard  Point  at  Corn- 
wall, where  it  sometimes  presents  the  appearance  of  passing 
into  asbestus.  It  ia  used  in  the  manufacture  of  porcelain  at 
Swansea  in  Wales,  and  is  also  found  near  the  Cheesewring,  it 
St.  Cleer  in  Cornwall. 

It  is  commonly  classed  with  steatite,  but  is  much  eoller.  In 
the  composition  of  steatite  no  alumina  has  been  detected,  and 
it  is  infusible,  whereas  soapslone  fuses  into  a  white  enamel. 
It  sometimes  includes  veins  of  asbestus. 

1.  Steatite."     Speckslein,  W.     Talc  Steatite,  H. 

Sualile,  ComwilL 

fllll»» .SM HMO «-68 

MuHU 304 as«3 a4'I4 

Oi&g  of  inm  »S a-ia 9«} 

Wiui M iS4g 3i«i 

tfraKliproth.  V"l9Daw*j.        9S-11  Ttooaoa. 

Sp.  Or.  2-65. 

Steatite'  presents  various  shades  of  white,  grey,  yellow, 
green,  and  red,  and  ia  met  with  only  massive;  the  distinctly 
pronounced  crystals,  which  occur  imbedded  in  a  massive  vari- 
etj  of  the  same  mineral  at  Gopfersgriinn  in  Bayreuth,  being 
pseudomorphous  of  the  common  variety  of  quartz,  or  occasion- 
ally of  calcareous  and  peart  spars.  It  has  generally  an  unctu- 
ous feel ;  yields  to  the  nail,  but  does  not  adhere  to  the  tongue ; 
fracture  splintery,  sometimes  slaty;  aomeivhat  translucent  on 
the  edges;  hardens  B  B,  and  becomes  black,  but  is  infusible, 

Steatite  Is  found  in  considerable  masses,  or  in  beds  or  veins, 
in  some  primitive  roounCains.  It  is  most  common  in  serpen- 
tine. At  Freyberg  in  Saxony  it  occurs  in  tin  veins,  accompa- 
nied by  or  mingled  with  mica,  asbestus,  ijuartz,  and  occasion- 

*Figa  lCh**k  word,  utoliyiiil  KHp,  iDtlloiloo  WlUfieuj  le>L 
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tlly  DaU*«  siWer,  &c.  It  abounds  in  the  priocipaliljr  of  Bsj- 
teuth,  and  is  also  Tound  in  Bohemia,  Norway,  Sweden,  and 
Fiance;  in  the  Isle  of  Anglesey;  at  Portaoy,  in  Aberdeenshire, 
in  !teq>entine ;  in  the  Isle  of  Skye,  and  others  of  tbe  Hebrides) 
in  wacke ;  and  in  Fifeahire,  of  a  sky-blue  color,  with  limestoDe. 
In  the  United  States,  New-Eagland  affords  many  very  ex- 
tensive beds  of  this  useful  mineral ,-  as  Somers  and  Bristol,  Ct., 
Oxford  and  Qraftoo,  N.  H.,  Fitchburg  and  Millbury,  Mua. 
Snithfield,  R.  I.,  has  probably  supplied  more  for  the  arts  and 
manufactures  than  any  other  locality.  It  occurs  also  in  New* 
Jersey  and  Pennsylvania  i  as  described  in  Prof.  Rogers's  Ae- 

The  white  varieties,  or  those  which  become  so  by  calcina- 
tion, are  employed  in  the  manufacture  of  porcelain:  others  are 
used  for  fulling.  Tbe  Arabs,  according  to  Shaw,  use  steatila 
in  their  baths  instead  of  soap,  to  soflen  the  skin ;  and  Hum- 
boldt  states  that  the  Otomaques,  a  savage  race  inhabiting  the 
banks  of  the  Oronoko,  are  almost  entirely  supported  during 
three  months  of  the  year  by  eating  a  species  of  steatite,  which 
they  first  slightly  bake,  and  then  moisten  with  water. 

2.  PoTBTONE.  Topfstein,  W.  Talc  ollaire,  H.  Pierre  ol- 
laire,  Br.  Serpentine  ollaire,  Bt.  la  a  coarse,  indistinctly 
giranular  variety  of  indurated  talc,  having  a  greenish-grey  or 
leek-green  color,  with  a  glistening  or  pearly  lustre.  Contains 
silica  49'01,  magnesia  3U'20,  alumina  606,  protoxide  of  iron 
11-40,  water  4-2.— Variety  from  Sweden  by  Thomson. 

Potstone  is  plentifully  found  at  Chiavenna,  in  the  Valteline; 
at  Gomo,  in  Lombardy  ;  and,  generally  speaking,  in  serpentine 
countriea;  in  Norway,  Sweden,  Finland,  and  Greenland.  Its 
united  properties  of  infusibility,  softness,  and  tenacity,  admit 
of  its  being  readily  turned  on  the  lathe ;  from  time  immemorial 
it  has  been  formed  into  vessels  •  in  the  Valais  and  Grisons; 
and  Pliny  describes  it  as  being  used  in  like  manner  in  his  time. 

NEPHRITE.t 

UHlnnbla  NaphiiM  Hrnr,  ffaWiinr.    Ni>pbriM,  OoniuiD  ItM,  A»  Blons,  I.    liit 

NephriUque,  H.    Nipliiui  UBDrphui,  D. 

lonn.  BmiUinrM,  B.  L 
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Regarding  the  iron  and  lime  as  accidental,  this  mineral  is  a 
hjdrouB'sesqui silicate  ofniB^esiB,  or  has  the  same  formula  as 
serpentine :  MgS'H-Aq.  Some  specimens  give  a  trace  of 
oxide  of  chrome. 

Sp.  2-9  — 30.     H.=7-0. 

Nephrite  occurs  in  masses  of  a  jeek-green  color,  paasiDg  into 
grey  and  green i sh-wh i te ;  is  tranaiucent  on  the  edges;  ex- 
tremely tough ;  fracture  coarse-splintery.  Per  $e,  BB,  it  is 
infusible,  but  becomes  white ;  and  with  borax  forms  a  transpa- 
rent glass. 

It  occurs  in  the  Hartz,  in  Corsics,  in  China,  and  in  Egypt ; 
also  in  New  Zealand,  and  other  islands  in  the  Pacific,  where 
it  is  made  into  hatchets  and  implements  of  war. 

In  the  United  States  a  beautiful  sky-blue  variety  is  found  in 
veins  and  nodules  in  primitife  limestone  in  Smithfield,  R.  I.; 
a  green  or  greenish-grey  variety  at  Easton,  Penn. ;  and  recently 
Dr.  Jackson  has  discovered  it  in  New  Hampshire. 

In  chemical  composition  nephrite  agrees  with  serpentine, 
both  being  hydrosilicates  of  magnesia :  but  as  its  hardness  is 
more  than  twice  that  of  serpentine,  there  seems  to  be  a  radical 
difficulty  in  the  way  of  uniting  it  with  that  species.  Dr.  Thom- 
son, however,  thinks  they  should  constitute  but  one  species; 
and  it  is  remarkable  that  he  puts  down  the  hardness  of  nephrite 
at  only  35. 


Formula  (iron  being  accidental):  MgS+2MgAt^. 
Sp.  Gr.  3-35.     Scratched  by  the  nail. 

Composed  of  elastic  fibres,  easily  separable,  and  bearing  a 
striking  resemblance  to  the  fibres  of  amianthus.  Color  white, 
with  a  slight  shade  of  yellow;  lustre  highly  silky;  opake;  be- 
comes brown  on  exposure  to  red  heat,  and  gives  off  water,  but 
does  not  melt;  is  sc^uble  without  effervescence,  in  sulphuric 
acid,  and  converted  in  well-characterized  Epsom  salts.  When 
rubbed  with  a  piece  of  iron  it  phosphoresces  with  a  yellowish 
light 

This  mineraT  was  discovered  by  Mr.  Nuttall,  in  small  veins 
in  serpentine,  at  Hoboken,  N.  J.,  and  named  in  reference  to  its 
fibrous  structure.    It  now  occurs  but  sparii^ly. 
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Sp.  Gr.  3-41—2-47.     Scratched  by  the  knife. 

This  mineral  occurs  in  grey  and  green  traaalucenl  or  opake 
masses,  which  have  a  col|)mnaT  or  Toliated  texture.  Lustre 
pearly.  Cleavage  in  two  directions,  parallel  to  the  sidea  of  an 
oblique  four-sided  prism;  one  of  them  obtained  with  facility. 
It  decrepitates  and  hardena  B  B,  separating  into  feathery-tike 
masses,  but  does  not  fuse;  and  in  the  matraas  yields  water. 
With  nitric  acid  it  forms  a  gelatinous  paste. 

Marraolite  occurs  associated  with  hydrate  of  tnagnesia  in 
serpentine  veins  at  Hoboken,  in  New-Jersey ;  and  in  the  Bare 
Hills,  near  Baltimore,  United  Stales.t 


Consists,  according  to  Magnus,  of  magnesia  33'34,  silica 
64'88,  protoxide  of  manganese  0-42,  protoxide  of  iron  1-39, 
water  730.  According  to  the  analysis,  it  is  a  dihidrous  bisU- 
icate  of  magnesia. 

Sp.  Gr.  2  53—2-66.     H.  =2-5  — 3-0. 


Primary  form  a  rectangular  four-sided  prism.     Priocipat 
cleavage  parallel  to  M.     Color  greenish- white,  sometimes  dark- 


IS  <a  ilihM,  in  ollul 
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green ;  oesily  opake.  Lustre  pearl;  oa  M ;  ioclining  to  vitr^ 
ouB  on  the  other  faces.  Streak  white  and  dull;  very  sectile. 
Fracture  splintery.  Composition  granular;  strongly  cobereat. 
Transluceut  on  the  edges.  B  B,  it  does  not  melt,  but  gives 
out  water,  becomes  first  black,  then  white  and  opake,  and  ac- 
quires a  hardness  equal  ta  5'0.  It  is  soluble  in  sail  of  phos- 
phorus, with  the  exception  of  ■  silica  skeleton ;  and  when 
bested  with  a  aolution  of  cobalt  it  assumes  a  pale-red  color,  even 
when  fused. 

The  only  known  locality  of  picrosmine  ia  the  iron  mine  of 
Engelsburg,  near  Presnitz  iu  Buhemis,  where  it  ia  associated 
with  magnetic  iron  ore.  In  external  appearance  it  resembles 
aabestus,  but  was  distinguished  and  uamed  by  Haidinget. 
{Tranilation  ofMohi,  vol.  iii.,  p.  137.) 

Appendix  to  Picrobminc.  BoUonite.  The  mineral  to 
which  the  above  name  waa  given  by  Prof.  Nuitall,  bears  con- 
siderable reBcmblance  to  picrosmine,  and  its  analysis  by  Dr. 
Thomson  seems  clearly  to  refer  it  to  that  species.  It  is  com- 
posed, according  to  his  analysis,  of 


Pnloiide  of  Inm S-M 

Regarding  the  alumina  and  iron  as  accidental,  the  atoms  of 
maenesia  are  14-6,  while  those  of  silica  are  28-32;  showing 
evidently  that  (he  mineral  is  a  bisilicate,  and  differs  only  from 
picrosmine  in  containing  no  water.  So  its  formnla  is  simplv 
MgS". 

Sp,  Gr.  9-976.     H.  =  3-5. 

Color  white,  with  a  slight  shade  of  green ;  also  bluish-giej 
■nd  yellowish^grey.  Occurs  massive,  and  in  irregularly-aggrft- 
galed  prismatic  crystals,  the  cleavages  of  which  afford  indica- 
tions of  a  doubly  oblique  prism  for  the  primary  form.  Streak 
white;  fracture  uneven;  lustre  vitreous;  transparent  to  tran^ 
lucent;  B  B,  becomes  white  and  transparent,  but  is  infusible; 
with  borax  yields  a  transparent  glass. 

It  was  first  observed  disseminated  through  the  white  lime- 
stone of  Bolton,  Boxborough,  snd  Littleton,  Mass. ;  and  Dr. 
RoTton  has  subsequently  added  (wo  or  three  other  localities  in 
New-York,  where  it  is  also  contained  in  a  similar  whito  lime- 
stone. At  Bolton  it  is  associated  with  petalite,  and,  at  the  New- 
York  localities,  with  spinel.  Shepaid  mentioned  another  1(^ 
cality  at  Ridgelield,  Ct. 

•  Ontli(H  oriIiii«>le(},  ks.,  nL  L,  p.  17X 
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OSMELlTE.~Srtilkm^l. 
Sp.  Gr.  279  — 2  83.     H.=:40  — 50. 

MaasiTe ;  in  thin  prismatic  concretiona,  scopirorinl;  or  atellu- 
luly  arranged.  CoJor  grejish-white  inclining  to  soioke-grey. 
Traoalucent.  Lustre  not  great,  between  pearly  and  Titreouai 
Feels  greasy,  aad  when  breathed  upon  emits  an  argillnceous 
odor;  hence  ita  name,  frora  ^tS/iij,  odor.  Cleavage  in  one 
direction.  In  the  mouth  it  feels  about  to  disaolre,  although 
no  change  lakes  place. 

Occurs  super-imposed  on  calcareons  spar,  mixed  with  datho- 
lite,  in  trachyte  at  Niederkirchen,  near  Wolfstein,  on  the  Rhine. 


Sp.  Gr.  2-7— 2-8.  H.  =  l-0— 15. 
Crystallised  chlorite  occurs  in  flat  six-sided  prisma,  derived 
from  the  replacement  of  the  acute  lateral  edges  of  a  right 
rhombic  prism,  which  is  the  primary  form.  Color  various 
shades  of  green,*  passing  from  dark-green  into  apple-green 
and  greenish-grey;  also  pure  white  and  yellowish.  Semi- 
transparent,  translucenl,  presenting  difierent  colors  in  different 
directions.  Lustre  pearly  on  the  terminal  planes,  parallel  to 
which  the  cleavage  is  highly  perfect.  Yields  to  the  nail,  and, 
when  in  powder,  is  unctuous  to  the  touch.  Streak  correspond- 
ing to  the  color,  generally  white  or  green.  Thin  laminie  are 
easily  flexible,  but  not  elastic ;  a  character  which  serves  to  dialin- 
guish  this  mineral  from  mica,  which  is  very  elastic.  Five  apect- 
mens  K  this  species,  the  6rst  three  scaly  talc,  the  fourth  and  flAb 
the  green  foliated  variety,  have  yielded  the  following  results  : 
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The  first  three  present  go  great  a  discrepancy  in  their  chem- 
ical composition  that  no  formula  can  be  deduced  from  them. 
The  last  analysis,  which  was  instituted  on  the  purest  form  of 
the  species,  gives  this  formula;  MgS»-|-MgS='-|-^A^.  B  B, 
Bome  varieties  lose  their  color,  and  are  difficultly  fusible ;  oth- 
ers (the  green-earth  in  particular)  are  changed  into  a  black 
scoria,  and,  probably  from  their  deficiency  in  potash  and  mag- 
nesia, will  not  fuae  at  all. 

'  WbaiB  Cttsiiu,  tna  Um  fiiMk,  tlpU^I^  pMO. 
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The  mbove  6gurM  tiDd  meuurementi  ire  given  on  the  authority  of  Hiar- 
Compnet  chlorite  is  timorphous;    chloTite-sIate  possesses  « 
sUtj  structure ;  and  earthj  chlorite  consists  of  slightly  cohe- 
rent scaly  particles. 

One  of  the  most  beautiful  derk>green  foliated  chlorites  oc- 
curs in  the  Tab€rg  iron  mines  of  Wermetand  in  Sweden;  the 
grey  variety  is  found  in  Aberdeenshire.  In  Cornwall,  where 
it  is  known  under  the  title  of  Peach,  some  of  the  more  crystal- 
line kinds  are  met  with  in  metallic  veins.  Apple-green  col- 
ored talc,  in  large  foliated  masses,  occurs  in  the  island  of  Unst, ' 
one  of  the  Shetlands  i  also  in  the  Greiner  Mountain  in  Saltz- 
burg  ;  in  the  Tyrol,  and  in  the  Vallaia.  The  same,  deposited  in 
stellular  concretions,  imbedded  in  quartz,  is  found  in  Sweden ; 
and  a  beautiful  massive  and  translucent  white  variety  at  Almo- 
rah,  in  the  Himalayah  Mountains. 

1.  Nacrite.  Talc  Granuleux  of  Haiiy,  There  seems  no 
longer  any  propriety  in  retaining  this  mineral  as  a  distinct  spe- 
cies ;  all  its  characters  allying  it  with  common  talc,  or  chlorite 
of  the  present  work,  the  editor  has  assigned  it  to  that  place. 
It  is  evideni,  however,  that  the  name  nacrile  has  been  applied 
to  substances  widely  different  in  chemical  composition ;  that,  so 
called  from  Brunswick,  Me.,  analyzed  by  Dr.  Thomson,  contains 
alumina  instead  of  magnesia,  and  is  a  variety  of  common  mica. 
That  of  which  the  analysis  is  given  by  Vauquelin,  still  more 
closely  resembles  mica,  by  its  containing  both  potash  and  alu- 
mina; while  that  from  Smithtield,  R.  I.,  is  manifestly  a  mag- 
nesian  mineral,  having  the  unctuous  feel  of  steatite,  and  want- 
ing in  the  laminie  the  flexibility  of  mica.  Smithfleld,  R.  I., 
and  Bridgewater,  Vt.,  afford  the  finest  specimens  of  talc  hith- 
erto met  with  in  the  United  States.  Common  chlorite  is  of 
very  frequent  occurrence. 

2.  Grben  Earth.  Qrunerde,  W.  Talc  Zographique,  H. 
Is  met  within  small  masses,  in,  or  lining  the  cavities  of,  amygda- 
loid ;  and  is  of  a  greyish-  or  bluish-green  color,  passing  into 
blackish-green ;  it  is  dull,  and  yields  to  the  nail :  its  fracture 
is  generally  earthy.  It  is  found  wherever  amygdaloid  occurs : 
as  in  Saxony,  Bohemia,  Monte  Baldo  near  Verona;  in  the 
islands  of  Faroe,  and  in  many  parts  of  Great  Britain.  When 
of  K  good  color  it  is  made  use  of  by  painters.  Green  earth  is 
a  very  common  ingredieat  in  the  amygdaloid  of  Nova  Scotia. 
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ZIRCON. 
Zini(ia,W.    Pjnmliitl  Zinaa,  J.  U.    ZuesD.H.    Oubnulni  qoidnnu,  U  l. 

Combiustion  of  zirconia  and  silica. 

BBDComb*^  14.  C 

ZirwulK  Bfoimtk.  2fa««iiUi 

ziiHwi*. 6T-0T i»<n BT'ia 

■Ulics 3MS. aa^ .33-48 

W-iaVunnn.  >M9Halr.      lOU'M  BarHlIiu. 

The  mean  of  these  analyses  gives  I  atom  silica,  I  atom  zir- 
zonia,  or  a  simple  silicate  of  zirconia,  for  the  composition  of 
this  mineral.     Formula:  ZrS. 

Sp.  Gr.  4-5— 47.      H.  =  7-5. 


Fig-  ],  the  priinBry  octahedroD.  Tig,  S,  t}ie  rame,  IiaTiiiu  its  lateral 
solid  BDglei  replaced.  Fig.  S  li  Ihe  same  as  fig.  2;  but  tbe  replacemeot 
of  its  aDgles  ii  so  cooitderable  as  to  give  to  the  cry^al  tbe  form  of  a  quad- 
nuEular  priwn  terminated  by  fbur-aded  pyrKoiidi  with  rhombic  ptaiiM. 
In  fig.  A  the  edgps  formed  by  the  meetiag  of  IHo  pyramids  of  Ihe  primary 
octahedroa  are  alao  replaced.  Fig.  6  ihoffs  the  aotid  aogtei  formed  by 
Ihe  meeting  of  the  prism  uid  pyramid,  replaced  each  by  two  plane*. 

OTcr  tbe  sammlt  {  "*  ** 
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The  primary  form  is  an  obtuse  octahedron,  with  a  square 
base,  which  occurs  only  among  the  opake  brown  crystals  :  its 
angles,  taken  bj  the  reflecting  goniometer,  on  natural  planes 
are  84'*  Sff,  and  95°  40'.  The  crystals  of  this  substance  re^ 
aemble  in  a  remarkable  degree  those  of  the  oxide  of  tin,  which 
also  have  for  their  primary  form  a  flat  ocUhedron  ;  they  are 
doably  refractive  when  transiuceDt,  are  harder  than  qaartz, 
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and  tbeir  lustre  is  adunaatiae.  B  B,  a  pure  fragment  loses  its 
color,  but  retains  its  traDsparency,  and  does  not  melt.  With 
borax  it  melts  into  a  transpareat  glaaa.  It  is  not  acted  upon 
by  acids. 

In  the  United  States,  at  Buncombe,  N.  C,  Dr,  J.  D.  Porter 
discovered  a  large  number  of  crystals  scattered  through  a  hill 
composed  of  diaintegrated  gneiss.  The  locality  has  since  sup- 
plied mineralogista  with  many  interesting  crystals ;  but  though 
of  large  aize,  they  have  not  the  beautiful  color  and  transparency 
of  those  from  other  places,  particularly  from  Hammond,  N.  Y., 
where  perfectly  polished  prisma,  under  the  common  elongated 
form  (prismt  Andplagierlre  of  Haiiy),  resulting  from  the  replace- 
ments of  the  basal  edges  of  the  octahedron,  have  been  obtained, 
nearly  two  inches  in  length,  and  with  both  terminations  entire. 
They  are  imbedded  in  a  while  crystallized  limestone,  and  ac- 
companied by  graphite,  opalescent  felspar,  sphene  and  beryl,  the 
whole  forming  a  bed  in  gneiss.  Good  crystals  have  been  found 
at  Warwick,  Edenville,  and  Munroe,  N.  Y.,  and  at  Middlebury, 
Vt.  Very  handsome  and  brilliant  forma  alao  occur  in  talcoze 
alate  at  Easton,  Fenn.,  and  Haddam,  Ct.  According  to  Prof 
H.  D.  Rogers,  fine  crystals  of  zircon  occur  in  the  limestone 
beds  of  East  Bradford  and  East  Marlborough,  Penn.,  associated 
with  beryl,  red  oxide  of  titamum,  epidole,  and  tremolite. 

Zircon  is  divided  into  three  sub-species  :  Hyacinth,  Isrgoon 
and  ZJrconile. 

1.  The  HyaeiiUh  presents  vsrious  shades  of  red,  passing 
into  orange  red  ;  it  is  transparent  or  translucent ;  its  structure 
is  lamellar,  yielding  to  cleavage  parallel  both  to  P  and  n  of  the 
above  figure.  Its  cross  fracture  is  conchoidal,  with  a  vitreous 
lostre.  B  B,  alone,  it  is  infusible,  hut  with  borax  melts  into  a 
diaphanous  glass.  The  hyacinth  is  commonly  found  in  grains 
or  rolled  masses  in  the  beds  of  rivers.  It  occurs  in  the  brook 
Expailly,  in  Auvergne;  at  Ohiapian  in  Transylvania;  near 
Billin  in  Bohemia,  and  in  the  alluvial  deposites  of  Ceylon  :  oc- 
casionally, also,  imbedded  in  volcanic  tuff  in  Auvergne ;  at  the 
Laacheraee,  near  Bonn  ;  and  at  Vesuvius. 

2.  The  Jar^oon  occurs  in  small  transparent  or  translucent 
prismatic  crystals  (lig.  3),  of  a  grey,  yellow,  or  brown  color, 
having  frequently  a  amoky  tinge.  It  is  found  in  the  sands  of 
certain  rivers  in  Ceylon,  with  spinel,  sapphire,  and  iron  sand. 

3.  The  Zireonitt*  occurs  in  reddish-brown  and  nearly 
<^k«  prismatic  crystals  (figs.  4  and  5).  Of  these,  magnifi- 
cent specimens,  occasionally  as  large  as  a  walnut,  are  found  at 
Miask  in  Siberia,  at  Kilikaut  in  Greenland,  and  in  the  zirctw 
sienile  of  Fredericks  warn,  in  Norway.     In  smaller  crystals  it 

•ZmoolU,  fron  iu  wnnlnlng  tba  «nta  Zinooit. 


liotizeobvGoOglc 


BAKTBT  HtHBSALS. 


IB  roand  in  Hveral  granite  ud  gneiss  rocks,  as  «t  the  Sau-alp 
ID  Carintbia,  at  ScSpay  in  the  ulti  of  Harris,  and  elsewhere. 
The  varieties  of  zircon  are  cut  and  polished  by  ihe  lapidary, 
bat  in  general  are  not  greatly  esteemed.  The  hyacinth,  hotr- 
ever,  often  exhibits  a  brilliant  color  when  set  as  a  gem. 


Combination  of  silica,  alumina,  and  z 
This  mineral  was  analyzed  in  1B24,  by  G.  T.  Bowen,  and 
named  by  faim  in  honor  of  Prof.  Silliman.  He  published  his 
examination  of  it  in  vol.  viii.  o/  Iht  American  Journal  o/Sct- 
ettee.  More  recently  it  has  been  analyzed  by  Dr.  Miiir,  {Edin- 
burgh Tranitutions,  xi,,345,)  whose  results  have  added  much 
new  interest  to  this  mineral  by  the  discovery  of  zirconia  as  one 
of  its  essential  constituents.  The  following  are  the  two  analyses : 

AlDDka Mil  AlnniDi SS-IO 


oilda  arim 


With  the  alumina  of  the  first  analysis  is  probably  contained  the 
zirconia  of  the  second  J  but  another  analysis  of  the  mineral 
seems  very  desirable.*  Dr.  Thomson,  relying  on  the  last, 
makes  the  constitution  of  the  mineral  to  be  3  atoms  silicate  of 
aluminaand  1  atomsilicateofzirconia.  Formula;  3AIS+ZrS. 
8p.  Gr.  3-41.     H.  =  60  —  6o. 

Primary  form  an  oblique  rhombic  prism  of  106°  OfK,  the  in- 
clination of  the  base  to  the  axis  being  113°.  Occurs  imbedded 
in  quartz  in  bent  and  twisted  crystals,  whose  planes  being  dull 
and  somewhat  convex,  seldom  admit  of  accurate  measurement. 
Color  dark  grey, passing  into  clove-brown;  translucent  on  the 
edges.  Lustre  vitreous,  considerable  on  the  face  of  cleavage, 
which  is  parallel  to  the  shortest  diagonal  of  the  prism.  Frac- 
ture uneven,  splintery.  Brittle,  and  easily  reduced  to  powder. 
Infusible  B  B,  per  se,  nor  does  it  melt  into  a  bead  with  borax. 
It  was  formerly  regarded  as  a  variety  of  anthophyllite,  which,  in 
several  respects  it  closely  resembles,  but  from  which  it  may 
easdy  be  distinguished  by  its  superior  hardness.  Shepard 
identifies  it  with  bucholzite,  and  thinks  that  future  analyses  ot 
the  latter  mineral  will  discover  the  presence  of  zirconia,  which 
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is  now  auppoaed  to  constitute  the  principal  difference  between 
them.  It  is  to  be  obserTed,  however,  that  Di.  Thonuon's 
more  recent  BnalyuB  of  bucholzite  failed  to  detect  the  preaene« 
of  that  substance.  The;  differ  ia  other  respects,  and  it  seenw 
better,  for  the  preunt,  to  describe  them  as  distinct  species. 

Sillimanite  occurs  in  long,  slender,  prismatic  crfstala,  trar- 
ersing  layers  of  quartz  in  gneiss,  at  Chester,  Cl.  These  prisms 
are  sometimes  bent  at  the  middle  nearly  at  right  angles,  appa- 
rently while  in  a  soA  state :  an  appearance  sometimes  obeerved 
in  Icyanite.  It  is  found  also  al  Novwich,  Ct.,  at  the  Falls  of  the 
Yantic,  and  ia  accompanied  by  blue  corundum  and  felspar.  The 
crystals  are  rounded,  and  sometimes  bent  nearly  at  right  angles. 

OSTRANITE." 

Sp.  Gr.  4-32  —  4-4.     H.  between  4-0  and  6-0. 
Occurs  in  four-sided  prism  surmounted  by  four-aided  pyra- 


This  mineral  bears  considerable  resemblance  to  zircon,  both 
in  form  and  appearance ;  its  angle  however  differs.  Its  ctJor 
is  clore-brown  ;  lustre  vitreous ;  streak  inclining  to  pale  grey ; 
very  brittle.  It  does  not  fuse  B  B,  but  its  color  becomes  pider ; 
with  borax  it  melts,  though  with  difficulty,  into  a  transparent 
glass.     Insoluble  in  nitric  acid.     It  has  not  been  analyzed. 

It  is  found  in  Norway,  and  is  supposed  to  belong  to  the  zir- 
coo  sienite  of  Fredericks  warn.    It  is  a  very  rare  mineral. 

EUCLA8E. 
E^lu,  W.    Frinnltie  GinanU,  1.  M.    EnehM,  B.     Bnrllin  ihonboidtnf ,  t>. 

Combination  of  glucina,  silica,  and  alumina.  Glucma21-78, 
silica  43-32,  alumina  30'56,  oxide  of  iron  2-22,  oxide  of  tin 
0-70. —Berzeffuj. 

Iron  and  tin  being  accidental,  the  formula  is  3AIS+GS. 
Sp.  Gr.  306.     H.  =  75. 

•  OauulM,  ouMd  b/  Bnilbiapt,  ftsa  tb*  |bMii  Oirtn. 
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It  oeeoTS  in  crystalB  which,  when  held  in  one  direction,  maj 
be  termed  priarouic;  the  prism  sometimes  appearing  rectan- 
gular, sometimes  rhombic,  and  TBiioualj  modified  and  termin- 
ated. The  priDcipal  cleavage  ia  highly  perfect,  and  eaailj  ob- 
tained,* parallel  to  the  plane  P  of  the  following  figures:  it 
cleaves  alao  parallel  to  M  and  T;  which,  together  wi I h  the 
measnrementa,  and  the  nature  of  the  modifying  planes,  prove 
the  primary  form  to  be  a  right  oblique-angled  priam.  The 
planes  P  and  T,  and  the  intermediate  planes  (which  at  first 
nght  appear  only  as  strie),  are  those  of  the  apparent  priams  of 
the  crystals,  which  usually  are  attached  to  the  matrix  at  M,  oi 
the  opposite  plane.  It  ie  either  colorless  and  nearly  transpt- 
rent,  light  green  of  various  shades,  or  bluish-green ;  fracture 
conchoidal,  with  s  splendent  vitreous  lustre.  Very  fragile; 
possesaes  double  refraction,  and  becomes  electric  by  friction 
or  pressure,  a  prc^erty  which  it  retains  for  many  hours.  B  B, 
it  becomes  opake,  and  then  melts  on  the  edges  into  a  white 
enamel ;  with  borax  it  fuses  slowly  into  a  transparent  colorless 
glass.    It  is  not  affected  by  acids. 
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The  abOTe  figure  Tepresents  the  planes  of  Bome  crystals  in 
the  poBBeesioD  of  H.  J.  Brooke,  rrom  which  Mr.  Phillips  olh- 
tained  the  sccompauying  measurements  b;  the  reflecting  goni- 

Eiiclase  was  first  bund  in  Peru,  in  small  quantity ;  and  has 
since  been  brought  Trom  Capao,  in  the  mining  district  of  Villa 
Ricoa  in  the  Brazils.  Its  matrix  is  described  as  chloritic  slate, 
hut  it  is  principally  known  in  isolated  crystals,  which  hiae 
now  become  exceedingly  rare  and  costly. 

It  was  found  in  its  gangue  (for  the  first  time  ever  obserred) 
at  the  topaz  and  fluor  rein  of  Mr.  Lane  at  Trumbull,  Cl  It 
occurs  in  thin,  transparent,  yellowish-white  tabular  crystals, 
liniag  cavities  in  a  silvery-white  mica,  and  socnetimes  imbed- 
ded in  a  dark  purple  floor.* 

BERYL.t     EMERALD. 
BdlMBenl.W.    Emenndc,  B.    Bsril  Alius-mvin*,  Bt.    AiiDuiuiii*.    ~ 
rtiil  Bnuinld,  J.  H.    BeiylluibcucniiDi.D. 

Combination  of  glucina,  silica,  and  alumina. 


aa^O  Bancliw.  BS-TS  H«Kn.  SO-SO  DtuMDii. 

Dr.  Thomson  from  the  mean  of  the  above  analyses,  gives 
the  composition,  2  atoms  tersilicate  of  alumina,  1  atom  tersili- 
cate  of  glucina :  2 AlSH<iS^  —  which  is  the  same  as  that  giv 
en  by  Beudant. 

The  only  important  difTerence  between  emerald  and  beryl  is 
in  their  colors;  which,  since  they  present  an  uninterrupted 
series,  is  altogether  insufficient  for  a  division  of  the  present 
species.  The  emerald  is  emerald-green,  which  it  derives 
hom  a  small  proportion  of  chrome;  all  the  varieties  of  other 
colors,  tinged  more  or  less  yellow  and  blue,  or  altogether  color- 
less, are  beryl.     The  common  form  is  a  hexahedral  prism. 
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which  sometimes  ii  deeply  striated  longitudinally,  and  termi- 
nated by  a  six-sided  pyramid,  whose  summit  is  replaced;  or 
the  terniiual  edges  and  aaglea  of  the  prisms  are  replaced  by 
imal)  planes.  Readily  yields  to  cleavage  parallel  to  all  the 
planes  of  its  primary  form,  the  hexahedral  prism.  Transpa- 
rent, transluceDt,  or  opake.  Lustre  vitreous.  Fracture  con- 
choidal  and  uneven.  Transparent  varieties  become  clouded 
B  B,  and  on  increasing  the  heat,  assume  the  appearance  of 
mother-of-pearl.  With  borax,  according  to  Von  Worth," 
emerald  gives  a  traasparent  greenish  vitreous  enamel,  but 
beryl,  with  the  same  salt,  gives  a  colorless  transparent  enamel. 
With  salt  of  pho^horous  the  former  gives  the  same  result  aa 
with  borax,  but  beryl  gives  a  milk-white  opal-like  semitrans- 
porent  enamel.  With  fluor  spar,  emerald  from  various  local- 
ities easily  fuses  into  an  opake,  turquoise-like  pearly  globule, 
while  beryl  of  a  green,  bine  and  yellow  cdor,  gives  a  milk 
white  opake  pearly  globule.t 
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This  species  occurs  principally  in  veins  traversing  granite, 
io  implanted  crystals,  associated  witir  felspar,  topaz,  tin-ore, 
&,c. ;  likewise  in  fractured  crystals  and  rolled  masses  in  sec- 
ondary depositories.  The  most  splendid  crystals  of  emerald 
occur  in  a  vein  of  magnesian  limestone,  which  traverses  a 
hornblende  rock  at  Muso,  near  Santa  F£  de  Bogota  in  Grana- 
da ;  some  of  these  have  been  found  exceeding  two  inches  in 
length  and  breadth.  One,  a  perfect  hexahedrat  prism  from 
this  locality  in  the  cabinet  of  the  Duke  of  Devonshire,  is  three 
inches  long  and  about  one  inch  in  diameter.  It  is  valned  at 
one  hundred  and  fiAy  guineas.  Another  in  possession  of  Mr. 
Hope  of  London,  from  the  same  place,  cost  ^500.  Less  dis- 
tinct varieties  occur  at  Mount  Zalora  in  Upper  Egypt,  the 
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only  locality  of  emerald  with  which  the  aneienta  are  believed 
to  have  been  acquainted ;  at  Cangurjutn,  in  the  district  of  Co- 
imbetoor,  id  Hindustan;  and  imbedded  in  mica  alate  in  the 
Heubacb  valley,  Pinzgau  district,  Saltzburg.  Recently  mv- 
eral  very  magnificent  emeralds  have  been  found  in  Siberia,  in 
the  Wald  district,  eighty-five  wersts  from  Jekatherinburg,  im- 
bedded in  mica  slate.  A  twin  crystal  in  the  Imperial  cabinet 
at  St.  Petersburg,  is  seven  inches  long,  four  broad,  and  weighs, 
with  the  accompanying  mica  slate  which  may  be  about  a 
pound  itself,  five  and  a  half  pounds.  Another  specimen  of 
mica  alate  resembling  a  table  witb  rounded  comers,  fourteen 
inches  long,  twelve  broad  and  five  thick,  shows  twenty  partly 
imbedded  crystals  frora  half  an  inch  to  five  inches  long,  and 
from  one  to  two  inches  broad.  Crystals  of  so  large  a  size 
and  possessing  equal  transparency  and  richness  of  color,  have 
never  before  been  found.  Von  Worth  has  instituted  a  com- 
parison between  this  emerald  and  that  from  other  countries, 
in  order  to  ascertain  if  it  contained  chrome,  as  it  bad  been 
said  to  contain  none,  while  the  mineral  from  other  places 
owed  its  fine  color  to  the  presence  of  this  metal.  The 
result  showed  the  presence  of  this  substance,  though  in  too 
small  quantity  to  be  obtained  by  analysis,  whence  it  was  prob- 
ably overlooked  by  Klaproth. 

Figures  of  several  crystals  of  this  mineral  may  be  seen  in 
vol.  i.  of  the  Trtauactiom  of  the  Imperial  MtHarahgical  So- 
ciety of  St.  Petersburg ;  they  are  of  the  natural  size  and 
color,  and  present  a  most  beautiful  and  unique  appearance^ 
the  rock  itself  being  imitated  by  an  ingenious  artifice.  Such 
varieties  of  beryl  as  are  clear,  transparent,  and  exhibit  very 
brilliant  shades  of  sky-blue,  or  mountain-green,  are  denomi- 
nated by  lapidaries  agua-marine,  or  precious  beryl.  They 
are  principally  from  the  Brazils,  and  frequently  occur  in 
considerable  masses.  Of  the  common  beryl,  large  hexago- 
nal pale-green  colored  translucent  prisms  are  met  with  in 
the  granitic  district  of  Nerlscbinsk,  and  in  the  Uralian  and 
Altai  ranges  of  Siberia ;  they  have  been  found  exceeding  a 
foot  in  leugth,  and,  when  divested  of  their  matrix,  appear 
deeply  striated  longitudinally.  A  coarse  nearly  opake  variety 
occurs,  both  crystallized  and  in  large  masses,  near  Limoges 
io  France;  and  imbedded  in  granite  at  Finbo  and  Broddbo, 
near  Fahlun  in  Sweden;  and  others  at  Bodenmais  and  Ra- 
benstein  in  Bavaria.  Beautiful  crystals,  occasionally  two  or 
three  inches  in  length,  and  having  a  peculiar  pale  blue  color, 
occur  in  granite,  associated  with  topaz,  felspar,  black  quartz, 
and  mica,  at  the  Mourne  Mountains,  County  Down. 


liotizeobvGoOglc 


BAITBT  MINBSALS.  165 

In  the  United  Stales,  beryl  of  the  moet  remarkable  ditnen- 
■ions  have  been  diBcovered  in  Acworih,  N.  H.,  imbedded  in  a 
vein  of  coarse  granite  traveraing  gneiss.  They  are  regular 
hexahedral  prisms,  varying  in  length  Trom  three  to  four  feet, 
and  though  usually  of  a  pale  greenish  or  yellow  color,  and 
scarcely  penetrable  by  (be  light,  sometimes  they  present  faces, 
which,  to  a  considerable  depth,  have  all  the  brilliant  transpfr- 
reocy  of  aqua  marine,  and  as  such  could  be  used  to  advantage 
in  jewelry.  A  few  years  ago  these  gigantic  crystals  could 
be  readily  obtained  ;  they  have  now  become  scarce.  Crystals 
of  a  fine  blue  color  have  been  found  in  the  granite  of  Parker's 
Island,  on  the  Kennebec  river,  Maine,  sometimes  with  six 
sided  pyramidal  lerniinations;  and  exceeding  fifteen  inches 
in  length  and  six  in  thickness.  Smaller  specimens  of  snp^ 
rior  color  have  been  obtained  from  veins  of  quartz  in  the 
towns  of  Bowdoinham  and  Topsham,  of  the  same  State.  At 
the  former  place  they  are  so  very  abundant  in  the  decomposed 
rock,  or  loose  in  the  soil,  that  bushels  of  them  may  be  obtained 
without  much  trouble,  but  they  are  of  inferior  color  and  mostly 
stained  by  oxide  of  iron.  Crystals  of  highly  polished  faces 
and  possessing  considerable  transparency,  have  been  brought 
from  Haddam  and  Monroe,  Conn.  But  the  locality  most  no- 
ted for  the  beautifully  transparent  and  various  colored  varieties 
of  this  mineral,  some  of  them  almost  attaining  the  ultimate 

erfection  of  the  species,  or  emerald,  is  at  South  Royalslon, 
ass.  Their  form  is  the  usual  six-sided  prism,  which  com- 
monly shows  only  a  single  plane  termination,  or  the  primary 
face  P,  but  is  sometimes  replaced  on  its  terminal  edges,  by 
■ingle  planes  which  meet  in  a  perfect  pyramid,  or  in  one  hav- 
ing its  apex  more  or  less  deeply  truncated.  Some  of  the 
prisms  have  three  of  the  opposite  lateral  edges  replaced  by  two 
planes,  which  are  distinguished  from  the  primary  faces  by 
their  roughness  or  inferior  polish.  Their  color  varies  from  a 
light  green,  pale  bluish-green,  or  yellowish-green,  to  a  deep 
grass  or  emerald  green.  Prof  Hitchcock  first  brought  this 
remarkable  locality  to  the  notice  of  mineralogists.  Interest- 
ing localities  of  beryl  have  been  cited  by  Dr.  Jackson  in  Graf- 
ton, Danbury,  and  Wilmot,  N.  H,,  generally  in  massive  quartz, 
and  sometimes  associated  with  trapozoidal  garnet.  Fine  large 
crystals  of  good  green  color  have  been  found  in  the  quarries 
on  the  banka  of  Ridley  Creek,  two  miles  from  Chester,  Dela- 
ware County,  Penn.,  by  J.  A.  Clay. 

The  beautiful  beryls  from  the  "  Beryl  Mine  of  Paddioor," 
Southern  India,  are  imbedded  in,  or  line  the  cavities  of,  broad 
foliated  cleavelandite. — Jameson's  Edin.  Jour.,  xxix.,  343. 
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Dr.  Thomaon,  taking  his  own  analysis,  which  was  three 
liniea  repeated  with  the  same  results,  gives  this  formula : 
S^AIH-PAI.  This  result  almost  exactly  accords  with  the 
very  receiit  analysis  of  the  same  chrysoberjl  by  Awdejew. 
Sp.  Gr.  3  65  to  3-8.  H.  =  8-5. 
This  substance  occurs  crystallized,  and  in  rolled  fragments 
in  the  alluvial  deposits  of  rivers;  its  color  is  green,  sometimes 
with  a  yellow  or  brownish  tinge,  and  occasionally  presenting 
internally  an  opalescent  bluish-white  light.  The  primary  form 
of  its  crystal  is  a  right  rectangular  prism.  The  crystals  yield 
to  mechanical  division  readily,  and  with  brilliant  surfaces,  par- 
allel to  the  plane  M  of  the  following  figures,  and  with  diffi- 
culty also  parallel  to  the  plane  T,  and  to  the  longer  diagonal 
of  the  prism  ;  the  fracture  is  perfect  conchoidal,  with  a  splen- 
dent resino-vitreous  lustre.  It  becomes  electric  by  friction, 
but  is  not  affected  by  heat.  BB  it  suffers  no  change  alone; 
but  with  borax  fuses  slowly  into  a  transparent  glass.  Th« 
Ural  chrysoberyl  [Alexaadritt)  according  to  Von  Worth,  melts 
with  borax  into  a  pure,  bright  green  transparent  glass ;  and 
with  salt  of  phosphorus  afler  long  continued  action,  into  a 
transparent  pale  greenish  enamel,  showing  the  presence  of 
oxide  of  chrome. 


bKTL 


■  Ctilfvibiirji.  Ikiin  llw  OlDck^ilnating  a  niperiai  i\ni  of  twTjl,  c*  ■  fUta 

I  TofntniorCH  AnuIsD,  IrL,  p.  IDl.  t  OalEm  of  llliunliw.  i>.  •01. 

4  Ansr.  Jrmr.  afBsL,  riii.,  1D9.  Il  Aon.  il*  CUail*  at  ds  Fkjh,  Fab.,  IStl. 
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At  Haddam  in  Connecticut  it  occurs  in  granite,  id  six-sided 
tables  and  prinms,  with  garnet,  berjl,  automalite,  and  colum- 
bite.  Also  in  the  same  rock  with  tourmaline,  garnet  and  apa- 
tite, at  Greenfield,  near  Saratoga,  N.  Y.  At  this  locality  the 
crystals  are  oflen  united  in  hemitropea,  consisting  of  several 
individuals  whose  terminal  faces  are  obliterated  by  deep  re- 
placements of  the  shorter  terminal  edges  of  (he  primary.  A 
very  common  form  of  this  mineral  from  Green^eld,  is  that 
of  three  prisms  crossing  each  other,  each  projecting  at  oppo- 
site ends  beyond  the  faces  of  composition,  as  in  fig.  3 ;  or 
more  rarely  only  at  one  end,  as  is  represented  by  the  upper 
half  of  the  same  figure.  Sometimes  crystals  are  found  in 
which  the  composing  prisms  project  at  neither  extremity,  thus 
producing  regular  hexagonal  tables  in  which  (he  hemitropic 
composition  is  indicated  only  by  striae.  Fig.  2  represents 
two  individuals  the  faces  of  which  project  at  one  extremity, 
and,  in  some  instances,  have  their  lateral  edges  replaced. 
Rarely  the  sides  (6,  b,)  are  so  deeply  replaced  as  to  convert 
this  figure  into  a  triangular  prism,  the  re-entering  angle  (a) 
being  then  no  longer  visible.  This  is  the  rarest  form  of  the 
made,  now  to  be  obtained  at  this  locality.  Fig.  I,  ahows  the 
primary  with  its  terminal  plane  obliterated  by  the  extension 
of  theplnnes  which  replace  the  shorter  terminal  edges,  having 
also  its  lateral  edges  replaced  by  single  planes.*     The  cryetals 

*Srv  paper  by  Dr.  TtodA,  (Jcrnt.  AcuL  N«.  Soi.,  nii1td.,>o].ty.,  B.W.)  Abo 
llinrnTiijrarNBii  York,  bjP»r.  Back,  iowkiebiBUygrAalliina  of  Ibv  nisaidin 
tfiurd  ud  diKtibnd.    [An.  Es.) 
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are  usually  small,  but  the  late  Dr.  Steele  procured  sereril  from 
this  locality  which  were  of  good  color,  aad  more  than  an  ioch 

The  finest  specimens  for  lapidariea'  purpoaea,  hare  been 
brought  from  Brazil,  where,  as  in  Ceylon,  it  occurs  in  the 
alluvial  deposits  of  rivers,  and  consequently  in  rolled,  and 
generally  much  rubbed,  masses.  When  transparent  and  free 
from  flaws,  it  forms  a  handsome  geiu.  If  opalescent,  it  is  usu- 
ally cut  en  eabochon* 

Alexandrite.  Chrysoberyla  of  great  ralue  hafe  receotlj 
been  discovered  in  the  Ural  mountains.  They  have  been  care- 
fully described  by  Von  Worth  in  the  first  volume  of  the  TVonf- 
actiotu  of  the  Imperial  SKneralogieal  Society  of  St.  Fttert' 
burg ;  and  the  description  is  accompanied  by  figures  of  the 
natural  size  and  color,  with  the  matrix  of  mica  slate  on  which 
they  are  implanted,  so  perfectly  imitated,  that  we  seem  almost 
to  have  the  real  gems  before  us.  These  gems  possess  a  pe- 
culiar dichroism  which  is  not  changed  by  exposure,  per  se,  to 
the  action  of  the  blow  pipe,  appearing  when  the  light  falls 
upon  them  of  a  beautiful  leek  or  emerald  green  color,  uid 
when  it  passes  through  them  of  a  deep  raspberry  red  or  violet 
This  peculiarity  is  so  remarkable  that  those  who  witness  it 
in  the  evening,  when  the  crystal  is  brought  in  the  dark  to 
a  flame,  will  doubt  by  day-light  the  identity  of  the  speci- 
men, when  it  shows  the  rich  green  color.  Von  Worth's  exper- 
iments show  that  oxide  of  chrome  is  the  coloring  substance 
to  which  the  phenomena  above  referred  to,  and  observed 
so  strikingly  in  no  other  stone,  are  owing.  The  crystals, 
sometimes  single,  are  also  in  regular  groups  or  macles,  con- 
sisting of  three  individuals  crossing  each  other  in  the  same 
manner  as  those  already  described.  They  are  sometimes 
more  than  three  inches  in  length.  The  name  Alexandrite  was 
given  to  distinguish  this  variety  from  the  common  chrysoberjl 

•  II  lj  to  th«  •■(uitj  of  M  Blila  AmaticBn  Inniiliil.  ttcnij  SeTbert  iKml  wa  oas  oar 
kiwolsduB  of  llie  inie  mum  of  Ihii  minenl.  Id  JBB,  I>«  inilTuxi  Ihi  Huldim  ai 
Sniilian  chrvHitierjr],  ind  dolaMed  in  both  Ihn  pTPHiica  of  (luctns,  tbi>u|^  lh>  lltui 
hid  iMcn  prniimiil;  ualj'ied  b;  KlipTotli  ud  ArfWodiDn,  both  ofwliom  had  mcilaokad 
Uwl  latMIWIU.  Dr.  ThorniDn  hii  man  reunti;  fullj  TsrlAed  Iho  raiull  obuiiwd  b]r 
BiljbflTl,  which  &ft  lbs  mom  }ni|iOTtAnt,  m  Bpudnnt  hR«  RdopEed  the  analjBiFof  ArfivpdMni, 
thongfl  Jtwan  ofwhit  Ssybart  hnddann-,  and  0lh«nKDmed  undplprmiDed  ai  to  the  tn» 

which  have  boAH  made,  and  il  apprnTH  Tram  IhpTn  nn\  n  little  eilraordinerr  that  whil* 
Ih*  aulrui  of  Ui.  ThocnHB  ihowed  that  thii  m>nanl  conUinad  no  ailisa  whauier, 
ArfWedioa  ihoold  ohlair  noarly  ninelaen  nei  wnl.     [t   ii  evi.ltnl  that  the  lalur,  aOL 

poaibla  thai  he  eoaVd  hari  iniitnk«n  ilurinl  or  alumina  for  (ilica.  Tha  mipaial  hu 
BDt  been  anal>zeil  by  Bniasllot.  but  B,  Roia   hai  cnnllrnied  Di.  Thoniaiin'l  mult  in 

nTfo?  our*  BMt'uoiinu  kHwMfa  of  U»  UwaiUl  BouUtoJm  of  "tUe  n,*^. 
{An.  Ed.] 
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of  CejrlMi,  aod  becanie  of  its  d'acoraj  on  tbe  day  of  the  Em- 
peror's majority.  Besides,  it  has  the  two  priacipal  military 
colors  of  the  Russian  empire  —  greea  and  red. 


.    lPiif.Am.iiii.S!.)   BmlicUaafGladtM.   BHijlluAoiabalHdnii.a 

Contains  silica  5514,  glucina  4447,  alumina  and  magnesia 
O.SO.  —  Hartti>aa.  Formula:  GS^.  Sp.  Gr.  3.969.  H.  above 
6'0.  Primary  form  a  rhomboid  of  115°  25',  the  edges  and  an- 
gles of  which  are  usually  replaced. 


.  .  147  4? 
.  .  1«  17 


Cleavage  parallel  to  n.  Color  bright  wine-jcllow,  inclining 
lo  red  or  white.  Varying  from  tranapweni  lo  opake.  Lustre 
vitreoua.    Not  affected  by  acids,  and  with  difficulty  fusible  B  B. 

Occurs  associated  with  beryl  in  the  Perm  district  of  Sibe- 
ria. At  first  sight  it  is  described  as  being  readily  mistaken  for 
qnartz  ;  and  is  hence  named  from  g:na^,  the  deceiver.  Il  has 
idso  been  found  near  Freiberg  and  near  Framont,  specimens 
of  which  have  been  examined  by  Bischof,  and  found  to  have 
the  same  composition  with  the  Siberian. 

GADOLINITE. 
atdothiit,W.    0>diriiiiit«,  B.     PrinulieCltdaliiKl*,].  M.    MtlnDphm  •AlHtnO't  I)- 

Combination  of  yttria,  silica,  glucina,  and  the  oxides  of  ceri- 
um and  iron.  The  oxide  of  cerium  was  first  noticed  in  it  by 
Be rzeli as,  though  it  had  been  previously  analyzed  byGodoHn, 
Klaproth  and  Vauquelin;  but  Berzelius  overlooked  glucina, 
which  was  first  detected  in  the  mineral  by  Ekeberg. 

Yiurbv.  Yiterbjf  BnKWbo, 


...  IM« 4-S II-WI. 6« 


Ifras  BliuUu.    SHBkibBi.      B9-IS  TkompgB.    Se'71  CoimaU. 

It  is  essentially  a  silicate  of  yttria  nnitod  with  Tsriable  pro- 
portions of  oxides  of  cerium  and  iron. 
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Sp.  Gr.  4-2  to  4-3.  H.  =:  6-5  —  7-0. 
In  imperfect  oblique  rhombic  priams.  Color  iron-black,  and 
dull  externally,  internally  black  and  shining ;  its  primary  form 
.appears  to  be  an  oblique  rbombic  prism.  Translucent  on  the 
edges,  or  opake.  Cleavage  imperfect  Fracture  conchoidal. 
B  B,  the  Karofvet  variety  decrepitates,  and  fuses,  when  strong- 
ly heated,  iato  an  opake  pearl-grey  or  reddish  glass ;  that  from 
Ytterby  incandesces  and  loses  its  color,  but  does  not  fuse. 
With  boras  they  all  melt  readily  into  a  globule,  more  or  len 
tinged  with  iron,  and  which  in  the  reducing  flame  becomes 
dark  bottle  green.  In  heated  nitric  acid  it  loses  its  color  and 
gelatinizes. 


The  above  figure  repreieDt*  a  crystal  id  the  posseuian  oTMr.  Brooke. 
Its  principal  localities  are  the  quarries  of  Karafvet  and  Fin- 
bo,  near  Fahlun  in  Sweden,  Both  there,  and  at  Yiterby  near 
Stockholm,  it  occurs  indistinctly  crystallized,  and  in  amor- 
phous masses,  which  are  oflen  encircled  with  a  yellow  crust, 
■nd  are  imbedded  in  coarse-grained  granite.  It  has  likewise 
been  noticed  at  Disko  in  Greenland,  and  imbedded  in  granite  in 
Ceylon.    It  received  its  name  from  Prof.  Gadolin,  its  discoverer. 

THORITE. 

fiiruliu.    lKnf.Flt.JBid.ltiam.,lfeS,V.I.)     HiImphEU  ThorirBiw,  D. 

Thorina  5791,  lime  258,  oxide  of  iron  3-40,  oxide  of  man- 
ganese 2'iffl,  oxide  of  uranium  1'58,  oxide  of  lead  0'80,  silica 
I8'08,  water  950,  with  minute  proportions  of  magnesia,  potash, 
•oda,  and  alumina.  —  Btrxdius.  Sp.  Gr.  4'63.  Not  scratched 
by  the  knife.    Formula :  3Th8+(Cal,  F,  M,  tc.)S+liAq. 

Massive  and  compact.  Color  black.  Streak  dark-brown. 
Fractnre  vitreous,  like  that  of  gadolinite.  BB  it  gives  off 
water,  and  becomes  yellow,  but  does  not  fuse;  in  a  glass  tube 
it  exhibits  traces  of  fluoric  acid ;  with  borax  it  forms  a  glass 
colored  by  iron ;  and  in  salt  of  phosphorus  fuses,  with  the  ex- 
ception of  its  silica. 
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Thia  species  was  discovered  by  M.  Esmark,  in  Bjenite,  near 
Brevig  in  Norway.  The  metal  Thorium  was  first  discovered 
ia  this  miaeral  by  Berzelius. 

TAUTOLITE. 
■ft  lifliun,     (i>ULJI>v-,D>wnri«,iU.,3Ba) 

Sp.  Gr.  3-865.     H.  =  6-5  —  7-0. 

Opake,  and  of  a  velvet-black  color,  with  a  vitreons  lustre, 
and  grey  streak.  Cleavage  only  in  traces,  and  interrupted. 
Fracture  conchoidal,  uneven.  Very  brittle.  B  B  it  melts  into 
a  black  scoria,  which  acta  on  the  magnet;  and  with  borax 
forms  a  clear  green  glass:  with  solution  of  cobalt  it  presents 
a  blue  color ;  and,  on  the  whole,  appears  to  be  a  silicate  of 
the  protoxide  of  iron,  combined  with  a  silicate  of  magnesia. 

It  occurs  in  volcanic  felspar  at  the  lake  of  Laach,  near  Boon 
on  the  Rhine.  It  is  related  to  chiyaolite,  but  we  have  no  anal- 
ysis of  it. 

POONAHLITE. 
Brttit.    (.fnsb  ^  PUaHF*f ,  TOL  I.,  1831.} 

This  mineral  has  been  analyzed  by  Gmelin,*  and  found  to 
consist  as  follows : 

Billta U'lSa 

AliiDiiH 30-446 

IJin 10-197 

wuar '.'.'.'.y3-3aa 

n-soe 

Chemical  formula  given  by  Gmelin :  3CaSi+-5Ai3i+H. 
H.  =  5  0  — 5  5, 

It  resembles  needlestone  in  most  of  its  physical  characters, 
and  is  supposed  to  have  the  same  primary  form  —  a  right 
rhombic  prism  —  but  diSering  in  the  measurement  of  the 
angle  formed  by  (he  planes  M  M',  as  determined  by  Brooke. 
No  natural  Lerminal  planes  have  been  observed  among  the 
crystals,  which,  usually  in  long  slender  prisms,  traverse  the  sur- 
face of  the  matrix,  instead  of  forming  groups  in  its  cavities, 
and  thus  have  neither  of  their  extremities  free.  It  occurs 
with  the  beautiful  green  apophylJites  near  Poonah,  in  Hindus- 
tan, and  is  accompanied  also  by  pure  white  stilbite.  Its 
matrix  is  an  amygdaloid  filled  with  nodules  of  zeolite  and  much 
stained  by  green  earth.  The  specimens  of  this  mineral  in  the 
possession  of  Mr.  Heuland,  of  London,  are  of  unsurpassed  mag 
nificence,  and  by  this  gentleman  the  mineralogists  of  other 
countries  have  been  supplied. 
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DANBUSITE. 

Si^aitL    (Jk, Jar.^auiK<,TgLiiiiiJ.,p.l3T.) 

This  mineTal  which  has  been  described  as  a  new  gpeeiea, 
occurs  disseminated  in  small  quantities  through  a  fetid  felspar 
at  Danbury ,  Ct.  It  occupies  small  cavities  which  have  appa- 
rently the  shape  of  oblique  prisms. 

A  chemical  examiDBtioo  by  Prof.  Shepard  gave  the  follow- 
ing results. 

BiliM SMO 

Unw ai^ 

AlumlH 1-70 

ytuu a«s 

Potub,  uiil  MrbuH  wKh  fod>  and  Ion...  5-IS 
Wutt- 8*0 

It  is  not  certain  in  what  manner  the  alkali  enters  into  the 
composition  of  this  mineral,  and  the   principal  combination 
may  probably  be  correctly  stated  thus  :  GalS^Aq. 
Sp.  Gr.  283.     H.  —  75. 

Its  color  in  freah  specimens  is  honey-yellow,  but  the  decom- 
posing vaiiety  is  neatly  white,  translucent  and  very  fissile. 
Streak  white;  transparent.  Lustre  vitreous,  in  a  high  de- 
gree. Primary  form  an  oblique  rhombic  prism,  with  cleavage 
parallel  with  P,  obscurely  indicated  by  fissures.  Character 
B  B,  not  given.     It  deserves  turtber  examination. 

PIEROPHTLLE. 

J.J.aemOtrg.    {?>«&  SBtdlat  Jbf.  Sa..««^,lB3S,  p.  9S.] 

This  mineral,  found  by  M.  Sev^n  of  Sahla,  Sweden,  occurs 
in  the  mine  of  that  place  at  the  depth  of  about  forty  fathoms, 
associated  with  other  substances.  It  resembles  most  in  ap- 
pearance the  so  called  infusible  salaite.  Its  color,  however, 
13  darker,  and  at  the  same  time  its  hardness  and  specific  grav- 
ity differ  materially  from  the  salaites,  which  led  to  the  chemi- 
cal examination  of  the  mineral  by  Svanberg,  according  to 
whom  it  consists  of  the  following  ingredients. 


Regarding  the  magnesia  as  the  only  essential  base,  the 
atoms  of  silica  are  3490,  while  those  of  magnesia  are  1240, 
showing  the  mineral  to  consist  essentially  of  bisilicste  of 
magnesia.  But  Svanberg  includes  the  alnmina  with  the  sil- 
ica, and  regards  also  as  essential  the  lime  and  oxide  of  iron, 
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which  be  includes  with  the  magaesii;  whence  he  deduces  the 
formula  —  3MgS>'+3Aq. 

Sp.  Gr.  273.  H.  —  between  mica  and  calc-spu. 
Color  very  dark  green;  lustre  glistening,  somewhat  like 
that  of  dialla^e.  It  is  amorphous,  but  has  an  inierual  crystal- 
line structure,  the  faces  of  the  cryatala  being  the  natural  cleaT- 
age  planes  of  the  lamins.  It  does  not  fuse  B  B,  even  in  the 
thinnest  splinters,  but  at  a  red  heat  becomes  nearly  white, 
with  the  preservation  of  its  lustre.  With  the  solution  of  cobalt, 
it  girea  the  reaction  of  magnesia.  Heated  in  a  glass  tube,  it 
gires  out  pure  water.  It  contains  no  alkali.  The  mineral 
has  obtained  its  name  from  nixgv;,  bitter,  and  yivXXov^  leaf, 
in  consequence  of  the  great  quantity  of  magnesia  it  contains, 
and  because  of  its  structure,  which  may  be  called  leafy.  It 
b  unfortunate  that  it  has  not  afforded  more  well  deBned  cbar- 
aetera  in  establishing  its  claim  bs  a  distinct  species. 

OTTRELITE. 
jr.  DwtoMBMdjr.  CoHv.    l.tnnluimMi»u,  ISC,  u  IL,  p.  3S!.) 

This  mineral,  scarcely  known  hitherto  even  as  a  variety, 
has  been  classed  with  diallage.  It  received  its  nante  from 
Ottrez,  a  smalt  village  near  Stavelot,  near  the  provinces  of 
Luxembourg  and  Liege.  It  has  been  described  by  the  first 
named  gentleman  and  analyzed  by  the  latter.    It  consists  of — 

EHUa 43« 

AiDviBB .M-ea 

ProtDiid*  of  <>oa I6.SI 


Whence  is  deduced  the  formula— 2 AIS+(F,Ma)ff4-Aq  •— 

which  does  not  apply  to  any  aluminous  silicate  already  known. 

Sp.  Gr.  4-40.     Scratches  glass  with  difficulty. 

Its  cdor  is  greyish  black,  or  a  little  greenish,  which  last 
is  most  visible  on  the  minute  fragments  which  are  translucent. 
Sometimes  it  ia  of  a  beautiful  rose  color.  Its  powder  is  of  a 
pale  green.  Occurs  in  small  flat  discs  of  about  one  and  a 
half  inches  in  diameter,  to  one  quarter  of  an  inch  in  thickness. 
These  adhere  so  firmly  to  the  slate  which  serves  as  a  gangue 
to  them,  that  it  ia  impossible  to  separate  them  entire  in  order 
to  measure  their  angles.  They  belong  to  a  hexagonal  prism, 
or  to  a  very  acute  rhomboid,  deeply  truncated  by  a  plane  per- 
pendicular to  the  axis,  and  compressed  in  the  direction  of  this 
plane.  Cleavage  is  easily  effected  parallel  to  the  terminal 
(aces  of  the  little  discs,  developing  a  brilliant,  but  undulated 
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Burface;  otherwise,  the  fracture  is  aneqad,  rii^tly  grannltr 
and  dull.  In  a  closed  tube,  it  gives  out  a  little  water.  Alooe, 
B  fi,  it  fuses  with  difficulty  on  the  edges  into  a  black  globule 
easily  attracted  bj  the  magnet.  With  borax,  dissolvea  slowly 
and  gives  the  reaction  of  iron ;  with  carbonate  of  soda  on  pla- 
tins  foil,  it  shows  the  presence  of  manganese.  Its  powder 
is  affected  only  hy  hot  sulphuric  acid.  It  occurs  abundantly 
in  a  transition  clay  slate  through  which  the  crystals  are  dis- 
seminated. 

TILLARSITE. 
M.  JT^^uf.    (.AvulIh  dm  JTau,  1811,  t.  i.,  p.  3ST.) 

This  mineral  has  been  examined  and  made  into  a  new 
species  by  M.  Dufrenoy  of  the  School  of  Mines,  and  named 
in  honor  of  the  mineralogist  who  has  published  the  natural 
history  of  Dauphine.  It  is  scattered  in  a  Tein  of  magnetic 
iron  ore  at  Traverselle,  and  is  accompanied  by  laminated  dolo- 
mite, mica,  quartz  and  dodecahedral  crystals  of  the  iron  ore. 
It  forms  irregular  veins,  and  also  geodes  in  which  crystals 
may  be  observed  distinct  enough  to  measure.  Its  analysis 
gave  as  follows : 


Marini 


99-77 

These  numbers  reckoning  the  atoms  of  iron,  manganese  and 
lime  along  with  the  magnesia,  show  the  mineral  to  be  a  simple 
hydrous  silicate  of  magnesia,  thus  expressed  by  the  formula : 
4HgS-]-A<]. 

Sp.  Or.  2-975.    H.  =  3  — 4. 

Color  yellowish-green ;  fractnre  granular,  resembling  cer- 
tain of  the  phosphates  of  lime  from  Arendal.  Its  softness  and 
semi-transparency  make  it  also  analogous  to  serpentine.  But 
it  is  easily  frangible,  and  in  separating  the  mineral  from  its  gan- 
gue,  the  internal  crystallization  is  developed,  by  which  the 
granular  structure  is  shown  to  be  owing  to  an  assemblage  of 
minute  truncated  octahedral  crystals,  joined  to  one  another,  or 
penetrating  each  other,  in  all  directions.  These  are  rhomboi- 
dal  octahedrons  derired  from  the  replacement  of  the  edges  of 
the  summits  of  a  right  rhombic  prism  of  1)9°  69'  and  60°  1', 
which  is  its  primary  form.  The  length  of  the  side  B  is  to  the 
height  H,  in  the  proportion  of  10:  4,  45;  it  follows  that  the 
vertical  axis  of  the  octahedrim  which  constitutes  the  secondary 
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form  of  this  mineral,  ia  represented  by  8,  90,  and  that  the  sec- 
oodarj  faces  rise  upon  the  edges  of  the  base  of  the  prism  by 
a  decrease  of  one  tow  in  height  on  one  row  in  breadth.  The 
angles  as  determined  by  M.  Du&iooy,  by  the  reflecting  goni- 
ometer, are  thus  staled. 


B  B,  it  gires  a  green  enamel  when  melted  with  ten  parts  of 
borax.  It  ia  finally  soluble  in  strong  acids,  but  the  weak 
action  of  acids  upon  it  allows  the  crystals  to  be  reinoved  from 
the  adhering  dolomite  which  is  readily  dissolved.  M.  Dafr^- 
noy  observes  that  without  the  water  it  contains,  villarsite 
would  hare  the  same  composition  with  peridot.  But  this 
water  ia  easentially  combined,  and  the  other  characteristics, 
physical  and  cryatallographicai,  are  alike  exposed  to  its  being 
regarded  as  identical  with  it.  The  roineral  excites  a  certain 
interest  by  the  simplicity  of  its  composition  ;  and  its  determi- 
nation as  a  species,  founded  at  the  same  time  on  the  two  prin- 
ciples which  as  much  aa  possible  should  he  our  guides,  is  very 
clearly  defined. 

8ILICITB. 
Dr.  Tlumtn.    (L«.  E4iii.  aii  OMbi  PUl,  Jlsf.,  ISO,  ttIL,  ISO.) 

The  name  Silicite  has  been  giren  by  Dr.  Thomson  to  a 
Buhstance  from  Antrim,  which  strikingly  resemhles  quartz  in 
its  external  characters,  though  it  differs  entirely  from  that  min- 
eral in  its  constitution.     His  analysis  of  it  gave, 


If  we  suppose  the  oxide  of  iron  to  be  combined  with  aju- 
mina  and  to  be  only  accidentally  present,  the  constitution  of 
silicite  will  he  7(AlS«)4-2(CdS). 

Sp.  Gr.  2-6<16.     H.  about  the  same  as  rock  crystal. 

The  color  ia  white  with  a  shade  of  yellow,  the  texture  foli- 
ated, and  the  fracture  small  conchoidai.  Its  lustre  is  vitre- 
ous. It  occurs  in  basalt,  and  is  not  mentioned  as  having 
been  found  crystallized.  With  carbonate  of  soda  it  fuses  into 
an  opake  bead,  and  with  borax  into  a  transparent  colorless 
bead. 
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This  mineral  ffiriDS  m  coostiiocDt  of  tbe  chnMoe  beuiag 
rocks  ID  tbe  ncinii;  of  Baltimtne,  Md.  It  ma  wnt  to  Dr. 
TbomsoD  for  eiimiaatioD,  ind  he  his  naned  it  from  iti  Utcai- 
itf  noder  tbe  character  of  a  new  species.  Its  aoaljais  afford- 
ed bim,  silica  40-U5,  raagneaia  ^-70,  protoxide  of  iron  10-05, 
alnmiDa  ToO,  warer  I26U.  lu  coDsliiatioD  maj  be  r^resented 
bj  the  formulj,   14(MgS)+3(iF+^AI)S*+llAq. 

The  color  is  greyish^een.  Tbe  mineral  is  composed  of 
longilndinal  fibres,  adhering  to  each  other,  and  baa  a  coasid- 
erable  resemblance  to  asbestus;  tbe  lustre  is  silkj.  It  is 
osaall J  opake ;  but  when  very  ibin  it  is  translncent  on  tbe 
edges.  It  is  a  verj  little  softer  than  calcareoas  spar.  It  doea 
not  Inse  B  B,  but  assoines  a  brown  color.  With  soda  melts 
into  an  opake,  and  with  borax  into  a  IranfparenI  bckd. 

This  mineral  has  been  described  as  asbestos,  which  in  some 
of  iu  characters  it  coasiderablj  resembles,  bot  aabestns  con- 
tains mote  silica  and  a  good  deal  of  lime,  which  are  wanting 
in  this  mineral,     it  occurs  in  coosidnaUe  masses. 

ESMAREnX. 


Under  this  name  (which,  however,  has  been  prerionslj  ap- 
plied to  another  mineral  bj  Hansmann)  Erdmann  has  described 
a  substance  found  near  Brerig,  in  Norway,  in  granite,  accom- 
panied by  chlorite,  titaniferons  iroa  and  toarmaline.  It  is 
composed  as  follows:  silicic  acid  46'd7,  alumina  32'06,  mag- 
nesia I0~!£!,  protoxide  of  iron  3*63,  protoxide  of  maogaDese 
0'4I,  water  5-49,  lirae,  oxides  of  copper,  lead,  cobalt,  and  tita- 
nium 0-45.  Formula :  (Mag,  F,  Mn)S^3AS+Aq. 
Sp.  Gr.  2  709.     H.  =  3— 5. 

It  is  crystallized  in  the  form  of  large,  irregular  indiTiduals, 
which  seem  to  be  prismatic,  with  tbe  edges  and  angles  round- 
ed ;  they  are  for  the  most  part  covered  with  a  glittering  coat. 
The  crystals  hare  an  evident  clearage  at  right  angles  to  the 
principal  axis,  and  this  clearage  has  a  feeble  pearly  lustre. 
The  lonsitudinal  fracture  has  a  resinous  Instre.  BB,  gires 
water  and  becomes  bluish  grey  ;  melts  on  the  thin  edges  only, 
to  a  green  glass  ;  fuses  with  borax  and  microcoemic  salt,  with 
the  color  ofiroo  ;  gives  a  yellow  ^ag  with  soda. 

PTRRHITE. 

Fnf.e.Km.    (J»««>i£Jnl.  PU.  jKr.,niLnii.,I>.  is:.) 

Bat  one  example  of  this  mineral  is  known,  and  occurs  in  a 
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Bpleodid  drussy  cavity  of  felepar  which  is  id  the  possession  of 
M.  VoD  Perowski  of  St.  Petersburg.  It  was  found  at  Alar 
baachka  neai  Mursinak.    It  has  not  been  analyzed. 

While  the  cavity  chiefly  contains  felspai  crystals  aeveral 
inches  in  size,  finely  detined,and  of  an  ochre-yellow  color,*  it 
likewise  includes  aiz-aided  tables  of  reddish- white,  pearly  litb- 
ion  mica;  white  translucent  crystals  of  albite;  crystals  of 
clore-brown  rock-crystal ;  and  a  few  white  topazes.  The 
erystala  of  the  new  mineral  are  euperimposed  on  the  felspar, 
are  eight  in  number,  and  are  ocUbedrons  of  about  three  lines 
in  length.  Their  surfacea  are  smooth,  but  possess  little  lus- 
tre, so  that  their  angles  cannot  be  measured  with  great  accu- 
racy ;  bul,  from  observations  made  on  several  angles,  the  mean 
may  be  regarded  as  109°  28',  so  that  we  may  probably  assume 
that  the  crystals  are  regular  octahedrons.  No  cleavage  is 
observable.  The  color  is  orange-yellow,  and  the  lustre  feebly 
vitreous.  The  substance  is  translucent  on  the  edges;  its 
hardness  is  that  of  felspar,  but  the  speciflc  gravity  could  not 
be  determined. 

SOMERVILLITE. 
Britkl.    (Brwiii'i  Qiuttrty  Jwmal,  iTi.,  ST4.) 

Colour  pale  dull  yellow.  Lustre  vitreons.  Cleavage  per- 
fect, parallel  to  P.     Its  primary  form  is  a  square  prism. 


It  decrepitates  B  B,  fusing  per  se  into  a  grey  colored  globule, 
and  with  borax  into  a  transparent  one. 

Somervillite  occurs  among  the  ancient  scorie  of  Vesuvius, 
associated  with  black  mica  and  other  minerals.  The  deter- 
mination of  this  species  is  due  to  Brooke,  who  named  it  in 
compliment  to  Dr.  Somerrille,  from  whom  he  obtained  the 
specimens.  It  may  be  distinguished  from  idocrase  by  its  com- 
portment B  B,  as  the  latter  does  not  decrepitate;  and  when  it 
fuses,  which  it  does  with  greater  difficulty,  it  yields  globules 
of  a  greenish  tinge.  The  Humboldtilite  of  MonticelH  and 
Covelli,  according  to  Brooke,  is  identical  with  this  mineral. 

*  Tilt  mm  *u  clrao  to  il  on  SMOant  of  Iti  ^Itow  color. 
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ALKALINO-EARTHY   MINERALS. 


The  minerals  included  under  this  term  generally  consist, 
primarily,  of  earths  in  Tarioua  prt^ortions;  they  include  also 
some  portion  of  one  or  more  of  the  alkalies,  giving  them  & 
very  important  chemical  distinction.  Many  of  them  contain 
iron,  and  some  of  them  manganese.  These  are  sometimes 
essential  to  the  constitution  of  the  species,  and  sometimes  to 
be  regarded  as  accidental.  The  alkalies  ate  not  always  in 
sufficient  quantities  to  be  expressed  in  the  atomic  formuln. 


Sp.  Gr.28to3.     H.  — 2  =  2— 5. 

Recent  optical  investigations  have  pointed  out  to  mineralo- 
gists the  necessity  of  separating  the  varieties  of  mica  which 
possess  only  one  asis  of  double  refraction,  from  those  which 
present  a  double  system  of  rings  when  viewed  through  the  me- 
dium of  polarized  light. 

This  species  exhibits  one  axis  of  double  refraction;  —  a 
lamina  placed  between  two  polarizing  tourmalines  presents  only 
one  system  of  colored  rings,  traversed  by  a  black  cross.  Oc- 
curs in  regular  six-sided  prisms,  which  cleave  with  extreme 
facility  in  one  direction,  viz.,  perpendicular  to  their  axis. 
Color  generally  dark-green  or  brown  ;  varying  between  tran^ 
parent  and  opake.  Lustre  pearly,  otlen  inclining  to  metallic 
on  the  terminal  faces  of  the  prism ;  streak  white  or  grey ;  thin 
laminie  are  flexible  and  very  elastic. 

The  varieties  of  this  species  differ  also  from  tbs  following 
in  containing  several  per  cent,  of  magnesia,  and  without  a 
trace  of  lithia,  which  is  usually  found  in  the  common  mica. 
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and  particularly  in  the  violet,  or  peach-blossom  colored  viri^ 
ties  (lepidolites.)  The;  ma;  therefore  be  ver;  properly  dia- 
tinguisbed  u  magnesian  micaa. 


Oinh  of  muiniMU- M (KKt 0-63 

Flaoricicid 0-0 IHia a-IO 

Ftniida  DflroB .SM *«3 IMI 

97-«  Klapisth.      IM'SS  Boh.  IBT4Boh. 

The  formulffi  that  would  express  the  atomic  constitution  of 
thia  mineral  according  to  each  of  these  analyses,  would  dif- 
fer so  much  from  each  other,  as  to  show  that  the  specimens 
must  have  been  <rery  impure,  or  else  indicate  more  than  one 
species.  We  ahall  therefore  omit  them  ;  and  the  more  readily 
as  the  subject  is  aon  engaging  the  attention  of  several  of  the 
moat  distinguished  chemists. 

BB,  it  sometimes  fuses  into  a  scoria,  but  generally  becomes 
white  and  t^ake.  The  characters  are  as  variable  as  the  com- 
position. 

To  this  species  belong  the  dark-colored  micas  from  Siberia ; 
the  deep-brown,  transparent,  and  perfectly  formed  six-aided 
prisms,  which  occur  in  the  ejected  debris  of  Vesuvius;  and 
the  black  hexagonal  prisms  from  the  basalts  of  the  Rhine  and 
the  trachytes  of  Hungary.  Its  abundance  in  nature,  however, 
bears  no  proportion  to  the  universal  diffusion  of  the  following. 

In  the  United  States,  a  very  beautiful  variety  of  this  species 
in  low  six-sided  prisma  replaced  on  all  of  their  edges  by  single 
planes,  occurs  in  the  iron  mine  at  Troy,  Vt.,  accompanied  by 
small  botryoidal  concretions  of  chalcedony.  The  crystals  are 
nearly  transparent,  and  of  a  very  deep  green.  Other  examples 
doubtless  exist,  which  have  not  yet  clearly  been  distinguished 
from  common  mica. 

COMMON  MICA. 

OGimilM.W.    Bunl-priHulic  Tile  Mica,  H.     MIo  PrinnBtiqiw  on  Di-Aiiil,  jnebr. 
Lepidoliu.    HiumUiqiii,  D. 

Sp.  Or.  2-85.  H.  =  2  — 2-5. 
Color  white,  grey,  light-green,  pale-violet,  rose-red  color 
or  peach-blossom,  brown,  and  sometimes  grass-green.  Lustre 
more  or  less  pearly.  Streak  white  or  grey.  Separates  in  lam- 
ina which  are  flexible  and  elastic,  and  are  capable  of  indefi- 
nite subdivision.  These  characters  are  possessed  b;  both 
E^ecies.  It  exhibits  two  axes  of  double  refraction  ;  —  a  lami- 
na placed  between  two  polarising  tourmalines  presents  two 


liotizeobvGoOglc 


180 


iLLKAUnO-BABTHr  HIMSULS. 


systems  of  colored  rings,  e&ch  traversed  by  a  Bingle  Uaek 
bsBd.  Occurs  in  obliqne  Thombic  prisms  of  60°  and  130°, 
wbicli  are  easily  divisible  patallel  to  tbeir  terminal  plane  (P  d 
the  following  figures). 


Primuy  form. 

7, — T-^^rTV 

^^  ^  -^           f— 

M'oqM S0°  00'        FoDe2 

P  odM' 88    40         «S 

. .  /I 185    16 

fZ 121    46 

rt 114    SO 

=g:::::::: 

The  dark-colored  varieties,  which  contain  most  iron,  fre- 
quently act  on  the  magnet.  B  B,  it  loses  its  transparency,  but 
does  not  fuse,  except  when  lithia  is  in  combination,  in  which 
case  it  melts  with  facility,  and  at  the  moment  of  fusion  tinges 
the  flame  of  a  delicate  red  hue.  The  variety  lepidolite  from 
Ulon,  according  to  Berzelius,  in  the  matrass,  gives  off  water, 
which  if  the  heat  be  pushed  to  redness,  ia  sensibly  loaded  with 
fluoric  acid,  yellows  Brazil  wood  paper,  and  dulls  the  glass 
here  and  there  by  the  silica  it  deposits  on  its  surface. 


Fotuk ow... 

Alunini. 3I-I8.., 

Paisildi  of  Ima B-K... 


Pull,  Me.  1 

aiica. 17-M.... 

AluiBlm .S3-T5,,., 

Piowiid«  of  iioo  _..  0-00 


a.  101-38  OiMllib*     OMi  Bob.  96-91  Ks 

OrauJUu,       Onnie  ConntT,         L^iiMt. 
Bniuwioli.li'g.  *N.Y.  li^cTv^ 
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From  the  meao  of  the  three  analyaes  of  common  mica  by 
Koae,  Dr.  Thomson  gi^ea  this  formula  :  ISAlS+l^KSN-FS*. 
Bot  hia  own  analysis  of  a  specimen  from  Orange  Count;, 
N.  Y.,  would  seem  to  show  that  we  have  not  attained  any 
degree  of  ceitainty  in  regard  to  the  true  atomic  constitution  of 
thig  speciea ;  and,  as  in  the  case  of  the  former  species,  further 
iovestigation  seems  desirable. 

1.  RuBELLANE.  RubelloD  Aster-Mica.  —  Brtilhaupt.  Sup- 
posed by  some  to  be  mica  altered  by  heat.  It  contains  pot- 
ash and  sods  10,  silica  45,  alumina  10,  oxide  of  iron  20,  lime 
10,  volatile  matter  5.  — Klaproih.  Specific  gravity  2*5 — 2'7. 
Hardness  rather  below  3'0.  la  thin  lamins  of  a  reddish 
brown  color,  which  are  not  flexible.  Lustre  pearly.  Exfoli- 
ates in  the  flame  of  a  taper.  It  occurs  with  mica  and  augile 
at  Schima  in  the  Mittejgebirge,  Bohemia. 

2.  LepinOLiTE.  Lepidotith. — Wemtr.  The  analysis  of 
this  variety  by  several  chemists  is  given  on  the  preceding  page. 
It  consists,  mechanically,  of  an  assemblage  of  small  flexible 
scales  which  are  translucent  and  sometimes  hexagonal ;  and 
usually  of  a  peach  lossom  color,  appearing  very  beautiful  when 
wetted.  Other  characters  included  in  the  general  description 
of  the  species. 

The  species  mica  is  an  essential  ingredient  of  many  rocks,  es- 
pecially the  oldest  primitive,  as  granite,  gneiss,  mica-slate,  &c.; 
and  is  oflen  found  filling  up  their  fissures,  or  crystallized  in 
the  cavities  of  the  veins  which  traverse  them.  It  also  occurs 
in  BBodatones  and  schistes.  The  best  known  localities  of  this 
mica  are  Siberia  and  America,  St.  Gothard  in  Switzerland, 
Pargas  in  Finland,  Arendal  in  Norway,  Finbo  and  Broddho 
in  Sweden,  Zinnwold  in  Bohemia,  Horlberg  in  Bavaria,  Aber- 
deenshire, and  Cornwall.  Variety  lipidolite  occurs  near  Ro- 
zena  in  Moravia,  at  Uto  in  Sweden ;  also  at  Pevru  in  Siberia. 
At  the  firat  named  locality  it  is  penetrated  by  rubellite. 

According  to  Haiiy,  Muscovy  glass,  which  occurs  in  plates 
of  a  yard  or  more  in  diameter,  in  veins  of  granite  and  mica- 
ceous schiste,  in  some  parts  of  Russia,  may  be  divided  into 
laminffi  no  thicker  than  Tjn'o'lriryt'i  P^^t  ^^  b"  inch.  It  is  used 
for  enclosing  objects  for  the  solar  microscope,  and  instead  of 
g^ass  in  the  Russian  ships  of  war,  as  less  liable  to  be  broken 
by  the  concussion  of  the  air  during  the  discharge  of  heavy 
artillery. 

In  the  United  Stales  there  are  numerous  and  extensive  local- 
ities of  this  species,  some  of  them  sObrding  specimens  of 
gigantic  size.  Sheets  more  than  two  feet  in  length  are  not 
uncommon  in  the  coarse  granite  of  Ackworlh,  N.  H. :  and 
16  ** 
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folia  of  nearlj  equd  diineDrioiu  have  been  taken  from  the 
repositories  of  rubellite  and  green  toormaliDe  at  Paris,  Me., 
vhere  also  is  found  abundantly  the  lepidolite  rarietj.  These 
folia  are  not  uDfreqneatly  penetrated  bjr  compressed  or  flat- 
tened crystals  of  green  tourmaline,  which  are  sometimes  dis- 
posed in  a  radiating  form.  Munroe,  N.  Y.,  has  furnished 
crystals  of  large  size,  having  a  deep  greenish-black  color, 
and  smaller  but  very  perfect  crystals  are  common  in  the  lime- 
stone of  Orange  county,  and  accompanying  the  chrysoberyls, 
near  Saratoga,  of  the  same  state.  In  Sussex  Connty,  N.  J., 
crystallized  mica  is  very  generally  disseminated  through  the 
white  crystallized  and  granular  limestone  that  contains  the 
other  well  known  minerals  of  that  region  ;  the  finest  forms  are 
the  hrowniah-red  perfect,  oblique,  rhombic  prisms  that  occur 
along  with  sapphire  and  ^inelle,  at  Newton,  N.  J.  In  Massa- 
chusetts, at  the  beryl  locality,  Royalston,  very  perfect  individ- 
uals in  the  same  form,  but  replaced  on  their  apule  lateral 
edges,  are  imbedded  in  a  greyish  granular  quartz.  A  beauti- 
ful lose-red,  or  vicAet  colored  variety,  is  found  at  Goshen  and 
Chesterfield,  accompanying  rubellite  and  green  tourmaline, 
but  is  not  crystallized.  In  Maine,  at  Brunswick,  near  the 
college,  a  beautiful  green  variety  is  quite  abundant,  and  at 
Bowdoinham,  a  rare  form  of  the  species  (tniea  filamenteux,  of 
Hauy)  is  met  with  in  granite,  and  is  in  fibres  as  delicate  as 
those  of  amianthus.  An  extremely  brilliant  silver  colored 
mica  has  been  brought  from  Edwards,  St.  Lawrence  county, 
N.  Y.  The  surfaces  of  many  of  the  tables  are  curved  and 
undulated.  A  green  variety  in  irregular  scales,  but  of  extreme 
beauty,  and  which  can  scarcely  be  distinguished  by  the  eye 
from  urao-mica,  is  found  in  the  neighborhood  of  Baltimore, 
Md.  A  similar  variety,  but  of  paler  color,  has  also  been  met 
with  near  Philadelphia,  Penn. 

MAROARITE.* 
Bhombabednl  Furl  Mici^  H.    BboinboidDl  Pawl  Uica,  J.    Ffri^JIimiiMr,  L.    Hin 

Contains  silica  37-00,  alumina  40-50,  oxide  of  iron  4-50, 

lime  8-96,  soda  124,  water  I'OO  —  according  to  Dumenil; 

making  a  loss  of  6.80,  and  rendering  a  new  analysis  desirable- 

Sp.  Gr.  30  — 31.     H==3-5~.4-5. 

It  occurs  in  thin  crystalline  lamin«e,  which  intersect  each 
other  in  every  direction,  and  in  thin  hexahedral  plates  which 
cleave  very  readily  parallel  with  their  bases,  and  indistinctly 
parallel  with  their  sides ;  indicating  an  hexagonal  prism  for 

*  UufuLta,  from  LU  p«CDljar  pebrlj  Imtrt. 
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the  primary.  Ccdor  pale  pearl-grey  passing  into  a  reddish-  and 
yellowish-white;  transJucent;  lustre  pearly  on  the  terminal 
faees,  ritreous  on  the  others;  streak  colorless;  rather  hrittle. 
Pearl  mica  ia  distinguished  from  the  foregoing  species  by 
ita  superior  hardness  and  specific  gravity.  It  is  peculiar  to 
primitife  rocks,  being  mixed  with  and  engaged  in  foliated 
chlorite  at  Sterzing  in  the  Tyrol. 

LEUCITE.' 

Lnit,  W.    AapU(kia,  H.    TruMiaidil  Z«llu  w  Laoelt*,  1.    Tnptnidtl  X«. 
pboD*  Spafi  M-     ValcoDDi  Inpnobwliuf,  P. 

Combination  of  potash,  silica,  and  alumina. 


Sg.j3  Klipntk.         IM^  AilVcdiin.       lOIHe  J^rftniun. 

The  mean  of  these  three  analyses  determines  the  atomic 
constitution  of  the  mineral  thus:  SAIS^KS". 

Sp.  Gr.  2-49 —2-5.     H.  —  55  —  60. 

Leucite  occurs  in  crystals  whose  planes  are  twenty-four 
equal  and  similar  trapeziums,  apparently  with  joints  parallel 
to  the  rhombic  dodecahedron  and  the  cube ;  the  latter  of 
which,  being  the  most  simple  of  the  two,  has  been  adopted 
as  the  primary  form.  Leucile  is  generally  of  a  dirty-white  or 
grey-color,  seldom  reddish-white,  and  is  occasionally  some- 
what translucent ;  ita  fracture  ia  imperfectly  conchoids!,  with 
t  vitreous  lostre.  Under  the  B  B  per  $e  it  is  infusible,  erea 
ill  powder;  with  horsx,  fuses  stowfy  into  a  diaphanous  glass; 
and,  with  soda,  effervesces  and  forms  a  transparent  blebby 
glass.  Is  decomposed  by  muriatic  acid  without  forming  a 
jelly ;  the  silica  separating  in  the  form  of  fine  powder. 


The  muiiisr  ia  which  this  eryalil  li  derived  from  the  cube  will  bo  ep- 
ptrenl  od  coniultiDg  the  cryitilline  fra-iiiB  of  ADBleime. 

In  the  vicinity  of  Rome,  at  Borghetto  some  miles  to  the 
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north,  and  at  Albano  and  Frescatt  to  the  south,  some  of  the 
older  lavas  are  so  thickly  studded  with  this  mineral  aa  to  ap- 
pear almost  entirely  composed  of  it  Around  Veaurius  it  oc- 
curs in  large  well-pronounced  crystals  of  the  above  form ;  and 
near  Andernach  on  the  Rhine  it  ia  equally  abundant,  though 
in  less  remarkable  individuals. 

This  mineral  is  peculiar  in  the  history  of  chemical  discove- 
ry, from  being  the  first  in  which  Klaprotb  observed  the  prea- 
euce  of  potash. 


I,  OhuO.      Bubk 


The  analysis  of  four  Bpecimeus  of  this  mineral,  has  given 
the  following  results : 


^^T.'.'.'. 


The  mean  of  the  three  first  analyses  gives  the  following  (br- 
mnla,  which  conforms  to  the  more  recent  results  of  Kohler  :i 
4AlffH-(^al+4K)S«+6Aq. 

Sp.  Gr.  2-0  — H.  =  4-5. 

It  has  been  observed  only  in  macles  resembling  the  foDoir- 
ing  figure.  The  primary  form  is  supposed  to  be  a  Right  r^o- 
Ungular  prism,  thus  agreeing  with  Barytes  harmotome. 


to  white  translucent  or  opake  Crystals,  having  mach  the  as- 
pect of  Harmotome  ;  cleavage  imperfect.  It  occura  with  gmel- 
inite  in  the  island  Magee,  county  Antrim,  in  minute  flesh-red 
colored  crystals,  coating  cavities  of  amygdaloid  ;  in  large  irans- 
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lacent  crystala  in  the  same  description  of  rock,  at  the  Giant'a 
Causeway  in  Ireland ;  forming  groups  or  sheaf-ehaped  Aggre- 
gations at  Capo  di  Bove  near  Rome ;  at  Aci  Reale  on  the 
eastern  coast  of  Sicily;  at  Marburg  in  Hessia;  at  Lowen- 
stein  in  Sileais ;  and  among  the  laras  of  VesuTius.  — ^//ox's 
Manual.  This  species  was  foTmerlj  united  with  Haimo 
tcnne,  bnt  is  now  made  distinct  on  the  authority  of  Levy,  who 
gave  it  the  name  it  bears  in  compliment  to  the  author  of  this 
work.  It  differs  chemically  from  Harraotome  in  containing 
lime  and  potash,  instead  of  baryies,  and  also  in  some  of  its 
other  characters.  The  same  name,  in  honor  of  R.  Phillips, 
Esq.,  has  been  given  to  a  very  different  mineral  under  the 
metalliferous  class,  which  see. 

APOPHYLLITE.' 

nilHlBIsnUin,  A11hii,W.     ApapbiUitii.  H.     Ichlh^apbllillnlts.     Prnmids]  Z»tlM,J. 
FfTMiiildal  KmplioDa  Spir,  U.    Taualite,  ud  UuhTtrits,  BrimBer.    Vnkamu 

Combination  of  potash,  silica,  lime,  and  water. 

F(i«.  ir.».»i  In 

Iflihi.  Tfwlite.  Pwa. 


""i!i!i^"{  »« 310 0-00 MO 0H» 

Oa-aeBen.       »-G3B*r.       OHaBoem.     S»^8trcwi.      KkUTIwiB. 

The  analyses  very  nearly  agree  with  each  other  proving  the 
pnrity  of  the  specimens,  and  from  the  mean  composition  re- 
sults the  following  formula,  as  given  by  Thomson,  TCalSH-K 
SH-l5Aq. 

Sp.  Gr.  23— 2S.     H.:=4-5— 5-0. 

Apophyllite  nccurs  in  the  form  of  its  primary  crystal,  ■ 
Right  square  prism,  whose  solid  angles  are  sometimes  re- 
placed by  triangular  planes,  which,  by  a  deeper  replace- 
ment, Bsaume  the  form  of  rhombic  planes.  The  structure 
is  lamellar;  cleavage  highly  perfect  pnrallel  to  all  the  planes 
of  its  primary  form,  but  most  readily  perpendicular  to  its 
axis;  fracture  .uneven ;  color  white  or  greyish,  sometimes 
with  a  green  or  reddish  tinge;  transparent,  translucent,  or 
opakc;  the  lateral  planes  of  the  prism  have  a  shining  lustre; 
the  terminal  are  pearly.  It  becomes  feebly  electric  by  fric- 
tion ;  B  B,  exfoliates,  intnmesces,  and  ultimately  fuses  into  a 
white  hlebhy  glass;  with  borax  it  melts  readily  into  a  transpa- 
rent globule;  in  nitric  acid  it  separates  into  flakes,  and  when 
reduced  to  powder  becomes  gelatinous  and  translucent. 

■  cifalulliic  B  B. 
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The  most  iplendid  crystallized  varieties  of  apophylHte  occar 
coating  the  cavitiea  of  amygdaloid,  associated  vith  calcedony, 
■tilbite,  chabasie,  Slc,  in  Greenland,  Iceland,  the  Faroe 
Islands,  and  at  Poonah  in  Hindustan.  The  peculiar  pearly 
lustre  of  the  crystals  is  one  of  the  mast  decided  characteiB  of 
the  species,  and  has  obtained  for  it  the  denomination  of  Ich- 
thyophthalmite,  or  fisK-eyt  stone,  from  the  Greek.  At  An- 
dreasberg  it  is  found  in  silver  veins  traversing  grauwacke- 
slate;  in  the  Bannat  associated  with  wollastouite ;  and  at 
Oberstein  occupying  the  cavities  of  agate  balls.  Foliated 
^pophyllite  occurs  in  the  iron  mine  of  Uton  in  Sweden,  and 
with  analcime  in  trap  at  the  Seisaer  Alp,  Tyrol ;  at  the  former 
almost  transparent,  at  the  latter  white  and  opake.  Fine  crys- 
tals of  the  common  form  {misott/pe  ipointi  of  Hauy)  have  re- 
cently been  brought  from  New  Holland,  attached  to  masses  of 
amygdaloid.  The  edges  of  the  prisms,  as  wdl  as  the  angles  of 
the  summits,  are  often  deeply  replaced  by  two  or  more  planes, 
imparting  a  cylindrical  form  to  the  crystals,  as  shown  by  the 
figures  2  and  3. 
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Apophyllile  is  a  rare  mineral  in  the  United  States.  Four 
localities  are  given  in  Robiasoa's  catalogue,  bat  the  apecimebs 
poasess  scarcely  any  interest.  It  was  found  at  Point  Mor- 
moBse,  on  Lake  SuperioT,  Canada,  by  Dr.  fiigsby,  in  amygda- 
loid, and  under  a  secondary  foim  not  before  noticed ;  liaviug 
the  appearance  of  an  elongated  octahedron  with  the  termini 
edges  emarginated,  and  the  angles  of  the  base  truncated. 
(  Troost,  Jour.  Acad.  Nat.  Set.,  toI.  v.,  p.  52.)  In  Nova  Sco. 
tia  it  accompanies  the  other  minerals  of  this  class,  and  is  pre- 
sented under  its  most  interesting  forms  in  the  amygdaloidal  clifls 
between  Capes  Split  and  Blomidon.  The  commonest  form  is 
that  of  the  perfect  Right  square  prism,  with  no  replacements. 
Very  frequently  all  the  solid  angles  are  replaced  by  sinele  planes, 
and  rarely  by  three  planes.  Occaaional  examples  oflow  tabu- 
lar crystals,  similar  to  the  form  represented  on  the  opposite 
page,  are  implanted  upon  the  surfaces  of  yellow  stilbite.  These 
are  perfectly  transparent,  and  of  extreme  brilliancy,  occasion- 
ally presenting  a  delicate  tinge  of  green  or  red. 

The  variety  termed  oxakverite  by  Brewster,  from  the  Oxahrer 
Springs  in  Iceland,  is  of  a  pale-green  color,  indistinctly  crys- 
tulized,  somewhat  translucent,  and  disposed  on  fossilized  wood. 
Werner's  albin  rarely  presents  the  terminal  faces  P ;  it  is  white 
and  opake,  and  occurs  associated  with  natrolite,  near  Anssig 
in  Bohemia. 

The  Tesselite  of  Brewster  is  that  variety  particularly  accom- 

fanying  chabasie  and  mesole,  from  Nalsoe  in  the  Faroe 
glands,  which  exhibits,  upon  optical  examination,  a  mosuc- 
like  or  tesselaUd  structure. 


HERSCHELLITE.' 

The  constituents  of  this  mineral,  according  to  the  trials  of 
Dr.  Wollaston,  are  silica,  alumina,  and  potash ;  but  a  com- 
plete analysis  is  yet  required.  It  occurs  crystallized  in  trian- 
gular  dodecahedrons,  the  summits  of  which  are  deeply  replaced ; 
and  in  regular  six-sided  prisms,  whose  lateral  faces  are  streaked 
horizontdly.  Levy  considers  the  hexahedral  prism  to  be  its 
primary  form.  Color  white.  Translucent  or  opake.  Frac- 
ture conchoidal.  Cleavage  easily  obtained  parallel  to  the  base 
of  the  prism. 

Herschellite  occurs  associated  with  Phillipsite  in  the  cavities 
of  traf>,  at  Aci  Reale,  near  Catania  in  Sicily.    The  indiWduals 

•UTr,AnukGrFliiliKi|A7(BKaiidSiri«},i^3«]. 


liotizeobvGoOglc 


188  UZALIHO-EAXTBr  MIHBRiLB. 

ue  BometiraeB  isolated,  but  generally  very  closely  ■ggregated, 
in  a  manner  analogous  to  that  which  prehnite  frequently  pre> 
■ents. 

WEISSITE." 
Cncit  ITiiiUfinritH-.    (.Ptggniiiitft  Jtiaialf,  i)t.,  ISO.) 

Contains  potash  410,  soda  068,  silica  5369,  alumina 
Sl'TS,  magnesia  6*99,  protoxide  of  iron  143,  protoxide  of 
manganese  0'63,  oxide  of  zinc  030,  water  with  traces  of  am- 
monia 9-^.—WdchtMaster.  Formula:  2AlSH-l(i»rMg4- 
^K+rVlDSH-iAq.  By  Bendant  the  water  is  not  regarded 
as  a  chemical  constituent.     Sp.  Gr.  280. 

In  oblique  rhombic  prisms,  of  an  ash-grey  or  hrownish 
color  ;  translucent,  and  presenting  only  feeble  U'aces  of  cleav- 
age; lustre  pearly  or  waxy;  fracture  even  or  coarse  granular; 
flcratchea  glass,  but  is  scratched  by  steel ;  B  B,  in  the  matrass, 
it  becomes  browu,  and  yields  water  slightly  acidulous;  oa 
charcoal  it  whitens,  fuses  on  the  edges,  and  becomes  sur- 
rounded with  an  areola  of  zinc  fumes ;  with  borax  it  is  slowly 
soluble  into  a  colorless  glass;  also  with  salt  of  phosphorus, 
leaving  a  silica  skeleton;  with  soda  it  melts  into  sn  opake  sco- 
ria, and  on  platina  foil  exhibits  the  green  color  indicative  of 
manganese. 

Its  locality  is  the  copper  mine  of  Eric  Matts  at  Fahlun  in 
Sweden,  where  it  occurs  in  chtorilic  talc. 

PEARLSTONE. 

Fliliuin,  W.    lAn  ViveuM  Fiili,  W. 

Contains,  by  the  analysis  of  Thomson,  silica  70-44,  alumina 
11-6,  peroxide  of  iron  i'.i8,  lime  300,  potash  5'20,  water  4-28. 
Formula:  6AlSS+SF^+CalSM-KS^+4Aq.     Sp.  Gr.  234. 

Pearlstone  occurs  in  large,  coarse  angular  masses  composed 
of  smaller  round  concretions,  which  consist  of  rety  thin 
lamells.  Surface  smooth  and  shining,  with  a  lustre  resembling 
that  of  pearl. t  Color  grey,  brown,  red,  or  blackish;  is  fragile; 
translucent  on  the  edges,  and  scarcely  hard  enough  to  scratch 
glass.  It  almost  always  gives  out  an  argillaceous  odor  when 
breathed  on ;  and  B  B,  melts  into  a  whitish  frothy  glass. 

At  Tokay  and  elsewhere  in  Hungary,  it  is  found  encIosiDg 
round  masses  of  black  vitreous  obsidian,  and  is  intermixed  with 
the  debris  of  granite,  gneiss,  and  porphyry,  and  alternating  in 
beds  with  the  latter.  It  also  occurs  at  Cap  de  Gat  in  Spain, 
of  a  green  or  bluish  color ;  in  IcetacHf,  &,c. 
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GIESECKITE.* 
GiHHkiU.    lPr^.J^uumUMamil,p.3Se.}    a]tttkiu,  abmfr. 

CoinbinBtioti  of  potash,  silica,  and  aluinina,  with  admixturefl 
of  magnesia  aDd  the  oxides  of  iron  and  manganese. 
Sp.  Gr.  278— 2-85. 

Analysis  by  Stromeyer :  potash  62,  silica  46^7,  alamint 
33'82,  magnesia  1-2,  oxide  of  iron  335,  oxide  of  manganese 
1'15,  water  4'8.  This  mineral  occurs  in  regular  six-sided 
|»isms,  externally  of  a  brownish  tinge,  internally  greenish  and 
blackish-green  intermixed.  It  posaesees  no  regular  structure, 
but  on  the  contrary,  being  granular,  with  a  waxy  luatre,  it  has 
rather  the  appearance  of  a  pseud omorpbous  steafitic  mineral 
than  of  a  crystalline  substance.  The  crystal  is  opake,  but 
■mail  IVagmenta  are  translucent ;  it  yields  to  the  knife,  afTord- 
ing  a  white  powder,  but  scratches  common  glass,  on  which  the 
white  powder  of  the  mineral  is  lefl.  B  B,  it  is  extremely  re- 
fractory, fusing  only  on  the  edges  after  a  long-continued  eib- 
poeure;  and  becoming  at  the  same  time  magnetic.  It  effer- 
Tesces  slightly  with  nitric  acid. 

It  was  brought  by  Sir  C.  Giesicke  from  Akulliarasiarauk 
in  Greenland,  where  it  occurs  imbedded  in  compact  felspar. 

As  there  are  some  doubts  in  regard  to  the  specific  nature  of 
this  mineral,  the  formula  is  not  given.  There  ia  reason  to 
suppose  that  it  may  be  an  altered  variety  of  pinite. 

FINITE. 
nait,W.    Plniu,  R.    HlMrello,  X'Jtmii.    Btjliu  lienc<»«.  D. 

Combination  of  potash,  silica,  and  alumina,  with  admixture 
of  soda,  magnesia,  and  the  oxides  of  iron  and  mangiBese. 


FormnU:  Si.AiS'+K8'+2{^F+|iMg)S+Aq.— rAomjw. 
Sp.  Gr.  2  78— 2-8.     H.  —2-0  — 25. 

The  pinite  occurs  in  six-sided  or  twelve-sided  priams,  of 
which  the  lateral,  and  more  rarely  the  terminal  edges,  are 
sometimes  replaced,  as  in  the  following  figure ;  but  it  does  not 
af^ear  generally  to  possess  any  regular  structure;  one  crystal 
from  the  Puf  de  Dome  yielded  to  mechanical  division  parallel 
to  the  terminal  planes  of  (he  six-sided  prism,  which  is  consid- 

•  Ib  tusoi  of  Um  lUa  Bir  0.  ffinioki. 
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ered  to  be  the  primary  crystal.  It  haa  a  brown,  blackish- 
brown,  or  grey  color;  is  opake,  and  almost  deroid  of  lustre, 
being  oilen  somewhat  ocbreous  externally.  It  yields  to  the 
knife  easily,  and  is  not  affected  by  acids.  B  B,  on  charcoal, 
it  whitens,  and  fuses  on  the  edges  into  a  white  blebby  glass, 
but  does  not  melt ;  the  most  ferruginous  Tarieties  fuse  more 
readily  into  a  black  glass.  With  borax  it  yields,  aAer  a  eott' 
tinned  blast,  a  transparent  globule. 


M  or  M'  OD  d  . 


It  was  first  discovered  in  granite,  near  Schneeberg  in  Sax- 
ony, in  the  mine  called  Pini,  whence  it  was  named  by  Werner. 
It  has  since  been  found  in  the  Puy  de  Dome  in  Prance,  in  a 
decomposed  porphyritic  felspar;  at  Arendal  in  Norway,  in 
mica;  imbedded  in  the  granite  of  St.  Michael's  Mount,  Corn- 
wall ;  and  in  Aberdeenshire. 

In  the  United  States,  at  Haddam,  Ct.,  crystals  several  inches 
long,  and  considerably  regular  in  form,  are  found  in  micaceous 
rock,  and  in  rolled  masses  of  granite.  Crystals  of  a  greenisfa 
color  have  been  found  imbedded  in  granite  on  George  Hill, 
Lancaster,  Mass. 

PYBARGILLITE. 


Sp.  Gr.  2-50.    H.  =  8-5. 

Occurs  massive ;  assuming,  though  rarely,  a  form  analogous 
to  the  four-sided  prism  with  bevelled  edges ;  frequently  trav- 
ersed by  chlorite.  Color  partly  black,  and  in  that  case 
shining ;  partly  bluish,  and  then  devoid  of  lustre.  Is  entirely 
soluble  in  nitric  or  muriatic  acid.  Emits  an  argiUaceoua  odor 
wben  heated.* 

It  occurs  in  granite  near  Helsingfors  in  Finland. 


•  Nuiwd  FrniflUtts  t>j  NordeuUmd,  b  *1] 


]■  ta  UiH  pinpntf . 
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BYTOWNITE.- 
IV.  nflunL    [Onllnn,  kc-,  p.379.) 

The  miaeral  to  which  Dr.  Thomson  has  given  this  name, 
oecnra  in  the  neighborhood  of  Bytown,  Upper  Gimadi.  It  is 
composed,  according  to  his  analysis,  as  follows: 

BJlicn 47-M 

Aiumiiii s»-m 

Urns «-3t 

Ptnuidaof  inn 3^ 

Miintiia 0-4V 

SoJi 7-«0 

WUW I-9S 

The  atomic  quantities  Indicated  b;  these  results  are  very 
nearly  15  atoms  silicate  of  alumina,  3  atoms  bisilicate  of  lime 
■nd  magnesia,  3  atoms  biailicale  of  soda,  1  atom  bisilicate  of 
iron.  The  formula,  admitting  the  bisilicates  of  soda  and  iron 
to  have  been  previously  united,  is  5AlS+(4j}CaH-T^Mg)SH- 

Sp.  Gr.  2-8fll.  H.:^6. 
Color  light  greenish-blue ;  massive;  texture  granular ;  frac- 
ture splintery,  with  some  foliated  portions  like  little  crystals ; 
translucent;  lustre  vitreous,  shining;  B  B,  it  becomes  friable 
and  white,  but  does  not  fuse ;  with  carbonate  of  soda  effer- 
vesces, but  dissolves  very  slowly  into  an  c^ake  white  globule; 
with  borax  fuses  into  a  transparent  colorless  glass,  leaving  a 
silica  skeleton. 

COUZERANCTE. 
Ihtfiiv^.    (4M.d>CSUHi(itd(J>%i.,iu.lJL,B6a.) 

This  mineral  waa  first  noticed  by  the  celebrated  geologist, 
M.  Cbarpentier,  in  his  valuable  work  on  the  geological  consti- 
tution of  the  Pyrenees.  As  he  met  with  it  principally  in  that 
part  of  the  chain  formerly  known  as  Couzeran,  he  has  called  it 
coazeranite ;  but  be  did  little  more  than  mention  its  existence ; 
and  we  are  now  indebted  to  M.  Dufrenoy  for  a  full  description 
of  its  characters  and  its  chemical  analysis.  It  contains,  accord- 
ing to  the  mean  of  two  analyses, 


w-ia 
The  silica  may  be  associated  with  its  bases  in  different 

*  Muwd  ftom  Bfiom,  in  Upptc  Ctsidi,  nksn  It  kia  Imh  CMui. 
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«B}8 ;  but  it  is  the  simplest  view  of  the  case,  aa  Dufr^DOf  ob- 
serves, to  suppose  that  this  substant^e  forms  a  silicate  with 
alumiDa,  ■  biailicate  with  the  alkalies,  and  a  trisilicate  with 
the  alkaline  earths,  and  thua  conducta  to  this  formula :  6A1S+ 
{K,N)SH-2(Cal,Mg)8='. 

Sp.  Gr.  3  69.     H.  about  65. 

Cdor  usually  perfectly  black;  sometimes  deep  indigo-blne ; 
tarelj  light  grey ;  opake ;  the  lustre  rather  brilliant,  and  both 
vitreous  and  resinous.  Fracture  conchoidal ;  structure  slightly 
lamellar,  parallel  with  the  shorter  diagonal,  in  which  direction 
it  is  cleavable.  B  B,  it  fuses  into  a  white  enamel,  pretty  much 
like  felspar;  with  biphosphate  of  soda  it  fuses  into  a  milky 
bead;  is  not  affected  by  acids;  primary  form  an  oblique 
rhombic  priam,  the  faces  of  which,  M  on  M,  incline  to  each 
other  at  an  angle  of  about  96°,  the  inclination  of  P  on  M  being 
92°  to  93°.  The  crystals  are  frequently  replaced  on  their  ob- 
tuse  edges  by  planes  which  incline  equally  on  the  two  faces  of 
the  prism,  making  with  each  an  angle  of  about  130°,  but  are 
rarely  terminated ;  faces  striate  ^longitudinally. 

This  mineral  bears  considerable  resemblance  to  pyroxene, 
but  its  fracture  is  very  different,  as  ia  also  its  behaviour  B  B, 
and  its  chemical  composition,  which  together  must  prevent  it 
from  being  confounded  with  that  mineral,  or  with  felspar.  The 
specimens  analyzed  were  black,  and  it  will  be  observed  that 
the  analysis  gives  no  evidence  of  what  the  coloring  matter  con- 
sists. M.  Dufrenoy  supposes  it  to  be  owing  to  the  presence  of 
a  small  portion  of  carbon,  which  imparts  the  same  color  to  the 
transition  limestone  in  which  the  mineral  is  found.  It  exists 
in  the  greatest  quantities  in  the  valleys  of  the  Seix,  which  bw- 
der  upon  Saint  Girons.* 

FELSPAltf 
Pfldipilh,  W.  B.    Prlinule  FsIJ.ipii,  H.  J.    Bpitiia  onhotoaum,  D. 

Combinatioa  of  potash,  soda,  silica,  and  alumina. 


MiMa. 

***t?5l^ 

63< 

^■  — 

llH-0  Via 

q.     lOMILFblllipL    0740  Kl^mlk. 

DiaTeTTliTiirileicriptionafihli  mlHinl  ia  Ih>  Uit  edItioD  of  tliu  work,  k 
cfi  lD&dliliD|niii1iDdipia»Bloc'-<1;  a fullcc aoDooDl  hu  paw  bann  dnini 
□alp»p<r.    [An.  Ed.] 

■nnn  (boGannaii  Fiildipath.fleld-ipiri  la  allnlaa  paihapa  to  in  b«Ia(  A 
H  laifteaBfuaiaputioritH  cswiti;. 
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These  analyses  differ  considerably  id  Iheir  qaantitBtive  r^ 
suits,  but  if  ne  take  the  last,  which  was  performed  on  a  *erj 
pure  adularia — the  ultimate  perfec lion  of  the  species  —  we  ol> 
tain  for  the  constitution  of  the  mineral,  three  atoms  tersJIicate  of 
alumina, oneatomtersilicateof potash.  Formula:  SAIS^-t-KSS.* 
Sp.  Qr.  25  —  2-6.      H.  —  60. 

Few  miaerals  vary  so  much  in  appearance,  or  present  more 
numerous  and  complicated  crystalline  forms,  than  felspar.  It 
bas  hence  been  distinguished  into  several  rarieties,  the  transi- 
tion from  the  one  to  the  other  of  which,  is  however  so  gradual, 
that  in  describing  them  these  distinctions  are  not  very  easily 
made. 

1.  AnnLARiA.  Moon-stone. t  Adular,  W.  Feldspath  no- 
cr6,  H,  Orthoklas,  Breithaupt.  This  variety  of  felspar  is 
semi-transparent,  or  translucent;  it  is  greyish,  greenish-white, 
or  milk-white,  and  is  frequently  iridescent,  It  occurs  both 
massive  and  crystallized;  the  forms  of  the  crystals  of  Adula- 
ria, which  consist  of  two,  three,  or  four  individuals,  placed 
either  parallel  or  obliquely  to  one  another,  being  extremely 
complicated.  Cleavage  highly  perfect,  and  easily  obtained 
parallel  to  P  of  the  following  figure.  Lustre  vitreous,  inclining 
to  pearly  on  the  perfect  faces  of  cleavage.  When  splendent, 
vrith  a  pearly  lustre,  and  exhibiting,  especially  if  cut  and  pol- 
ished, a  bluish-  or  greenish- white  chatoyant  reflection  of  light, 
it  is  termed  Moon-stone.  The  Sun-stone  ia  the  same,  having 
exceedingly  minute  scales  of  mica  interspersed  throughout  its 
mass,  which  being  disposed  in  parallel  position,  reflect  a  pinch- 
beck-brown tint.  In  these,  as  well  as  in  the  Norwegian  Lab- 
rador (as  it  is  called),  from  Frederick  swim,  this  opalescent 
appearance  is  only  in  one  direction,  namely,  in  that  which 
bevels  the  edge  between  T  and  T  somewhat  obliquely.  The 
variety  from  this  locality  is  a  grey  felspar,  distinct  from  the 
species  labradorite  which  follows,  but  presenting,  like  it,  some 
very  beautiful  hues.     B  B,  upon  charcoal,  it  becomes  glassy, 

■  Fmn  IhE  Rum  •uniullon  of  X.  Ahich,  conBrmsd  by  Pro£  o.  Row,  It  Bprinn 
llul  lb*  polwh  In  all  falifwn  )•  »eaiiipinie<l  ij  mbt*  at  Inn  loda:  tduluii  eonlijDiiv 
tlHkut.    (Pau«iiik>rf>iAnuleD,L.I3S,  M1,udb~l1,  «e&)    [Ah.  Ed.] 

tAdnlBTim,  nwD  Mount  AduU,  od  which  it  ia  vajipDHd  finl  to  bvr*  bMil  ftMnd, 
If oen-noiiE,  &I1111  tht  l>nllisiil  lljhtnllecudbj  iL 
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semi-tTBiisparenl,  and  white,  bat  fuses  onlj  on  the  edges;  with 
borax  it  dissolves  dowly  into  a  dear  globule,  and  is  not  acted 
upon  by  acids. 

It  occurs  in  veins  and  cavities  in  granite,  gneiss,  cla;-s]ale, 
and  limestone,  with  quanz,  amianthus,  &.c.  at  SL  Gothard, 
where  crystals,  sometimes  eren  a  foot  in  thickness,  have  oc- 
curred;  in  Britain  in  tlie  granite  of  Arran;  in  veins  passing 
through  schiste  at  Tintagell  on  the  northern  coast  of  Cornwall, 
dtc.  The  6nest  specimens  of  moon-stone  occur  imbedded  ia 
granite  in  Ceylon.  Considerable  veins  of  sun-stone  bare  re- 
cently been  found  on  the  Seleoga  in  Siberia,  and  masses  taken 
from  them  have  been  fashioned  into  vases  two  feet  high. 
Great  value  is  attached  to  these  specimens,  as  even  small  ring- 
Stones  are  very  highly  esteemed. 

3.  CcMiMON  Fei^pah  is  mostly  c^ske,  or  translucent  only  on 
the  edges :  the  lustre  on  the  lamellar  fragments  is  vitreous  oi 
pearly ;  the  cross  fracture  uneven  and  glimmering.  It  presents 
white,  yellow,  blue,  green,  or  red  colors ;  and  is  either  granu- 
lar  or  massive,  disseminated  or  crystallized.  The  crystals 
yield  to  cleavage  parallel  to  the  planes  P  M  and  T  of  the  fol- 
lowing figures,  afibrding  as  primary  form  a  Doubly  oblique 
prism,  which  presents  in  one  direction  four  angles  of  90° ;  in 
another,  four  alternately  of 59°  !25'  and  120°  35' ;  in  another,  four 
alternately  of  67°  15' and  112°  45';  the  latter  are  obtained  with 
great  difficulty,  the  former  with  more  ease,  and  the  natural  joints 
are  generally  visible  in  a  direction  parallel  to  the  plane  P.  Oa 
charcoal  it  is  fusible  with  borax  into  a  semi-tron^arent  glass. 

.  IM'SB'OO" 
.    90  00  00 

.  er  16  00 

,  145  20  00 

.  129  so  00 

.  M  41  8  H. 

.lis  5  00 

.  90  00  00 

.  IM  00  00 

.  ISO  30  00 

.  160  00  00  H. 

.  116  S6  00 

.  Ill  00  00 

.  160  00  DO  H. 

.  60  00  00 

.  164  42  00 

.  160  46  28  H. 

.  119  10  00 

.  152  SO  00 

.  lU  00  00  H. 

Commoa  felspar  is  a  very  generally  diffused  mineral ;  it  is 
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an  essential  conBtituent  of  granite  and  gseisB,  and  also  fre- 
quentJ;  occurs  in  these  rocks  in  veins,  and  in  micsceous  and 
argillaceouB  schiste.  It  abounds  in  primitire  and  secondary 
traps,  and  in  most  lavas.* 

Tlie  coarser  kinds  of  felspar  are  also  frequently  maded, 
presenling  some  of  the  most  remarkable  hemitrope  forms  that 
occur  in  ihe  mineral  kingdom.  At  Carlsbad  and  Elbogen  id 
Bohemia,  twin  crystals  occur,  exhibiting  the  union  of  two  in- 
dividuala  which  have  been  turned  round  to  the  extent  of  160°, 
and  attached  to  each  other  laterally.  According  to  their  points 
of  junction,  these  are  denomiaated  r^A(5  and  kjti;  for  in 
whatever  position  one  of  them  is  placed,  ils  faces  are  never 
parallel  or  homologous  to  those  of  the  other.  At  Carlsbad 
they  occur  from  two  to  four  inches  in  length,  the  rapid  decom- 
position of  the  surrounding  granite  strewing  the  fields  with 
them  in  vast  quantities.  They,  as  well  as  the  varieties  from 
Ekatberineburg  in  Siberia,  and  Warmbrunn  in  Silesia,  are 
<^ke,  have  an  earthy-brown  color,  and  are  extremely  coarse 
and  rough  externally.  The  Land's  End  granite  is  also  studded 
with  similarly  formed  crystals,  though  on  a  smaller  scale; 
and,  what  is  remarkable,  pseudo-crystals  of  tin  have  been 
found  in  Cornwall  assuming  precisely  aimilar  mades.  Large 
well-defined  opake  crystals  are  brought  from  Elba,  and  Aren- 
dal  in  \orway.  The  twins  from  Baveno  in  Piedmont,  and  La 
Clayelle  in  Auvergne,  are  well-known;  as  are  (he  beantifiil 
varieties  accompanying  beryl  and  topaz  in  the  Mourne  Moun- 
tains of  Ireland.  An  occasionally  crystallized  variety  of  a 
beautiful  apple-green  color  {Amaxott-stont)  is  met  with  at  the 
eastern  base  of  Ibe  Ural  Mountains,  near  the  fortress  of 
Troitzk;  and  the  yellowish-grey  and  somewhat  transipareDt 
kind,  termed  Mvrchiiomte  by  Levy,  is  found  near  Dawlish  in 
Devonshire,  and  in  Arran;  also  in  Cornwall,  between  Hollo- 
way  Hill  and  Watcombe,  and  in  the  conglomerate  of  Heautree, 
near  Exeter.  Kersten  has  described  crystals  formed  in  a  cap- 
fa  furnace,  which  in  composition  and  form  agree  with  felspar. 

3.  Ice-Spar. t  Els-spalh,  W.  It  occurs  in  white  transpa- 
rent or  translucent  flaltish  crystals,  of  which  the  primary  form 
is  B  right  oblique-angled  prism,  difTeriag  but  little  in  its  pro 
portions  from  a  right  rhombic  prism.  It  yields  to  cleavage 
parallel  to  all  the  primary  planes  —  with  difficulty  parallel  to 

*Fran  it!  decampotlUaa  fl>fi  potuh  of  nil  lllDBin^  dariv«4.  Bvppu«iDf  Uis  kiI  to 
hiTS  b»d  dcriv«d  ttom  fnnLle,  (waiiitiiif  oT  t*o  dfUw  4|uni.  Itvo  SAhi  febpv,  nd 
saa  Bnh  mira,  il  miT  he  ihoitn  thai  antr  icra  of  il,  lii  idcIhi  da*p,  cwiulni  air^f^lt 
Utu^fttaik.     {Dr.  S.  I..  Da^i  Mrnck  Jtmnui.) 
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T,  more  easily  to  P  and  M  of  the  following  figures,  It  pos- 
aeues  a  shining  lustre,  and  is  very  brittle.  According  to  Ber- 
zelius,  B  B,  on  charcoal,  it  becomea  vitreous,  Bemi-lran parent, 
and  white,  and  fuses  with  difficulty  on  the  edge  into  a  blebbf 
■emi-tianaparent  glass :  with  borax  into  a  diaphanous  glass. 


P  on  M  or  T  .  .  .    W  00' 

M  OD  T 12»   40 

a 127   45 

Tod  a 128    IS 

Pon  a 318     i 

Pod  61 125    26 


Pod  £2 120°  SlT 

e 184   88 

d\ 118   86 

M  od/ ISO   00 

Ton  A  2 113    20 

MoDi2oTer/.  110   49 


It  occurs  at  Mont  Somma,  near  Naples,  with  nepheline, 
mica,  meionite,  and  hornblende. 

4.  Decomposed  Felspar,  Porcelain-Clat.  Porcellan- 
erde,  W.  Feldspath  decompose,  H.  Porcelain-Clay,  Kirtoan. 
Sp.  Gr.  2216.  It  is  commonly  yellowish-,  aometiines  reddish- 
white;  occurs  maasi»e,  and  disseminated  in  certain  rocks; 
and  is  composed  of  small  particles  which  possess  but  slight 
coherence.  It  adheres  to  the  tongue,  and  is  soft  and  meagre 
to  the  touch.  It  oflea  includes  crystals  of  felspar,  of  quartz, 
and  of  mica,  and  is  evidently  derived  from  the  decomposition 
of  granitic  rocks :  is  infusible.  A  variety  from  Aue  in  Saxony 
yielded  silica  520,  alumina  370,  and  iron  6'33.  The  Saxon 
porcelain  is  made  of  clay  from  a  bed  in  granite  near  Meissen; 
the  Austrian  from  clay  dug  near  Passau;  that  of  Copenhagen 
from  the  produce  of  Bornholm,  an  island  in  the  Baltic.  The 
porcelain-clay  of  China  is  called  Kaolin.  In  Britain,  a  large 
tract  of  this  clay,  which  includes  crystals  of  felspar,  quartz, 
and  mica,  exists  near  St.  Austle  in  Cornwall,  on  the  south 
lide  of  the  granite  range;  it  supplies  the  porcelain  manufacto- 
ries of  Worcester. 

In  the  United  States,  kaolin  is  found  at  Monkton,  Vt.,  in  an 
extensive  bed  beneath  fragments  of  quartz,  felspar,  and  graphic 
granite,  from  the  decomposition  of  which  it  has  been  produced.* 


a  If  i|Dila  (lifbtHt  (kom  It 


gf  •Din  and  1i  of  ilimiiu,  nrair  iuiUii(  ■> 


tiitf  of  K  p«  « 
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It  is  white,  and  retaiDB  its  color  in  the  fire.  Aceordiog  to 
Prof.  Shepard,  kaolin,  either  pure  or  mingled  with  decomposed 
«Ibite,  abounds  in  New  Milford,  Kent,  and  CoinwaJl,  Ct. 

GLASSY  FELSPAR. 

BfUOUU.     DIUriflF  Ftldqw,  W. 

Composed  of  silica,  alumina,  potash,  and  soda. 


■1- 


IMKM  KOH.  le-5  BntUn.  ge-l  BnthlH. 

The  atoms  of  silica  in  this,  as  in  the  preceding  species,  ue 
thrice  as  numerous  as  those  of  the  bases ;  but  in  this  we  have 
both  potash  and  soda,  and  the  proportion  of  alkali  to  alumiDt 
is  less.  The  formula,  as  deduced  by  Thomson  from  the  mean 
of  the  three  analyses,  ia:  4A1SH-(8K+1N)S'. 
Sp.  Or.  2'58.    H.  =  60. 

Ryacolite,  which  has  usually  been  described  as  a  Tariety  of 
common  felspar,  was  first  distinguished  as  a  peculiar  species 
by  Rose.  It  is  always  crystallized  in  Doubly  oblique  rhombic 
prisms,  the  angles  of  which  differ,  however,  from  those  of  the 
individuals  of  adularia  or  common  felspar,  the  inclination  of 
M  on  T  being  nearly  a  degree  greater.  It  appears  also  to  Ait- 
fer  from  adularia  (by  the  experiments  of  Mitscherlich)  in  its 
(^tical  properties.  The  crystals  are  grey,  greyish- white,  or 
yellowish- white,  and  semi-transparent;  they  usually  have  the 
appearance  of  being  cracked  in  various  directions.  Fracture 
imperfect  conchoids! ;  lustre  internally  splendent  and  highly 


It  occnrs  imbedded  in  trachyte  in  Bohemia;  al  Drackenfels, 
near  Bonn,  on  the  Rhine ;  in  the  lava  of  Vesuvius  and  of  the 
Laochei  Sea;  in  the  trachytes  of  Hungary,  and,  imbedded  in 
pitchatoue,  in  the  islands  of  Arran  and  Rum. 


Combination  of  silica,  alumina,  and  lithia. 

««ibed  m*  In  thg  JMBI*(nli«  oT  tli*  rack.  IndHd,  Fnehi  wem  » legard  k  u  it. 
tlTsd  flnB  ■  sHBllir  BlHiml,  nHmMini  fthw  |iliTnalh,  hat  nt  t.  diSnani  esmpasl. 
•tab  Bu  bnnlut  htm  IiuIt  jHtblialud  (B«n»Ciu>>  Ahm-Baiichlj  an  •«/  on  Ik« 
IbnMIlin  ofkHlli,  ■■  wblehb*  hw  rtnn  IIm  nxahi  of llilinmn*ul;Hi  or  tliij  miminl, 
hgn  wiea  IsBcUdM,  H*  Inbn  iku  h  <•  th*  pndmt  or  Ike  dKonpoilikn  of  tb* 
Wipu,  efllKM  it  "^'  ^  »l^  ■  li}dra4l»UiMl  InlDniH  « tbe  nick  [Ah.  Kb.} 
•PcmUm,  Aim  Urn  OtMk,  ilfai^iDi  oTpubetlr  UoaJki  nnsUn  (la  aa*  duMHn). 

17* 
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BaHorullH. 
Sniu .7M1 7417 5MI0 

Aioniiu. 11-aa n-41 imd 

Ulbia yiS S-lflUlbiikBoa*   1-99 

Uma IHIO 0-39 »«4 

CarfwDlo-rid....  (MW W» 3«l 

WUM. 0-00 a-17 3^ 

IDD-ig  ArlWtdHH.     BBiQ  Qinlin.  lOtMO 

Formula  deduced  from  the  second  anilyBis :  2A1SM~I^*. 
Sp,  Or.  2-44.      H.  =  60. 

Color  white,  with  frequentl;  a  reddish  tinge;  its  atnicture 
is  perfect];  lamellar  in  one  direction,  and  it  admits  of  mecbao- 
icd  division  with  some  difficulty  parallel  to  the  sides  and  both 
diagonals  of  a  rectangular  but  aot  square  priam,  apparently 
with  oblique  summits.  It  ia  translucent,  and  has  a  glistening 
lustre,  approaching  to  pearly  on  the  perfect  faces  of  cleavage; 
but  ia  not  affected  by  acide.  When  gently  heated,  it  emits  a 
blue  phosphorescent  light.  Alone  on  charcoal,  B  B,  it  fuses 
on  the  edges  with  difficulty  into  a  blebb;  semi-transparent 
glass ;  with  borax  into  a  diaphanous  glass. 

Petalite  has  hitherto  been  met  with  in  Europe  only  at  the 
iron  mine  of  Uton,  an  island  about  thirty-live  miles  south-east 
of  Stockholm,  where  it  was  first  noticed  by  D'Andrada,  ac> 
companding  lepidolite,  tourmaline,  spodumene,  and  quartz. 
The  pink  tinge  which  it  occasionally  presents,  denotes  a  mi- 
nute admixture  of  oxide  of  manganese. 

In  Upper  Canada,  on  Lake  Ontario,  near  York,  this  mineral 
was  found  by  Dr.  Bigsby. 

In  the  United  States  at  Bolton,  Mass.,  it  occurs  in  limestone, 
with  Bcapolite,  sphene,  asbestus,  &c.  It  was  in  this  mineral, 
from  Uton,  that  Arfwedson  discovered  lithia,  the  new  alkali. 

SPODUMENELt 

PriimiUo  SiHxIoiiina,  J.    PrlimiUu  Ti<phiii>  Spir,  H.    Bmdvmm,  D^jtuirtda.    Tii- 
ptiua,  H.    Asfitoa  iliombiciii,  D. 

Combinatioa  of  ailioa,  alumina,  and  lithia. 


Uun. 

.SS. S&, 

.»78 SB'51.... 

"a-""- 

..  o«> 0-no.... 

1(B1-4J  Aifv. 

BM6  SUom.  99-73  Lai 

..M...      .(XH» 

OHfaaoataoTli^.    'Aa  apaeii»n,  t»»a>t 
t  From  ontioi,  ..bo.  i  whdIdk  ttait  it  a 
t  Tbl.,  and  tb«  li.t  aaalTali  of  potalll. 

iS-J'Sr? 

>  qw  and  a  portion  of 

1,  BB. 
•Mimth.CT.iKk- 
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Formula  from  the  Becond  sad  third  andjUH,  as  given  bf 
Bradant  and  Thomson,  4A!S!'-|-LS3. 

Sp.  Gr.  30— 3  2.    H.  =  65— 70. 

Thisminerd  occurs  raasaiTe;  its  structure  is  lamellar;  Im- 
tre  shioiag  and  slightly  pearly ;  crosa  fracture  fine-grained  and 
uneven,  with  a  glimmering  lustre ;  color  greyish  or  light-green ; 
il  is  translucent,  scratches  glass,  and  is  brittle.  According  to 
Brooke  it  cleaves  parallel  to  the  planes  and  both  dJagonalB  of 
a  rhombic  prism  of  93°  and  87°,  and  less  perfect  cleavage  faces 
have  been  obtained,  indicating  sn  oblique  base  to  the  prism, 
ind  forming,  with  its  obtuse  edge,  an  angle  of  about  136°. 
Its  primary  is  therefore  an  Oblique  rhombic  prism.  It  becomes 
colorless  and  opake  when  exposed  to  a  red  heat ;  fi  B,  on  char- 
coal, it  intumesces,  and  fuses  into  an  almost  transparent  glass. 

It  occurs  in  the  iron  mine  of  Uton,  in  Sweden,  in  a  gangoe 
of  red  felspar,  quartz,  and  tourmaline;  also  in  the  Tyrol,  near 
Sterzing ;  and,  having  a  pale^een  or  yellowish  tinge,  in  gran- 
ite, with  killinite,  at  Killiney  near  Dublin. 

In  the  United  States  it  ia  abundant  at  Goshen,  Mass.,  in 
granite,  and  is  associated  with  tourmaline  and  beryl :  is  also 
found  at  Chesterfield  and  Sterling,  Mass.  At  the  latter  place, 
it  occurs  in  large  masses  having  a  foliated  structure,  and  i* 
readily  deavable  into  rbomboidal  prisms. 


LATROBITE. 
LunUw,An(t>iiidOMiGL    IHpIiiiu,  AniUor'-    Opalui  raHoo,  D. 

Occurs  in  crystalline  masses,  and  in  Oblique  rhombic  prisms 
of  about  93°  StK  and  86°  SO*.  Color  pale  rose-red,  or  pink,  re- 
sembling the  color  of  lepidolite ;  and  opake.  Lustre  vitreous. 
Cleavage  in  three  directions,  intersecting  each  other  at  angles 
of  98°  30',  91°,  and  93°  iW.     Two  analyses  by  Gmelin  yielded 


Formula,  as  given  by  Thomson,  from  the  first  analysis,  oxide 
of  manganese  not  being  essential ;  SAIS+(^Cal+^K)S. 

B  B,  in  the  platina  forceps,  it  fuses,  inlumesces  into  a  white 
enamel,  and  with  borax  yields  a  globule  which  is  pale  ame- 
thyst-red in  the  oxidating  flame,  and  colorless  in  the  reducing 
one.  With  salt  of  phosphorus  it  fuses  into  a  clear  glass,  con- 
taining a  skeleton  of  silica. 

Its  only  known  locality  is  Amitok  Island,  near  the  coast  of 
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Labrador,  whence  it  waa  broaght  by  the  Rev.  C.  J.  Lalrobe, 
vho  fouod  it  associated  with  felspar,  mica,  and  calcareooa 
spai.  It  was  first  nained  and  described  by  Brooke.  Annah 
of  Fkil.  {2d  series),  7..  383. 

AQALHATOLITE. 
BilditeiD,  W.    Flnradaw  or  AnInKlalila,  I.    Tilo  Oruhlqiu,  B.    SlaUiu  Fus- 

CoBUiiu  Fotuh. T-0 6^ 


WU«r.. 


From  the  inean  of  six  analyses  which  nearly  correspond 
with  the  last  by  Klaproth,  Dr.  Thomson  states  the  constitution 
of  (he  mineral  thus:  13AiS+KS+4Aq. 

Sp.  Qr.  28  — 285.     SoR. 

It  occurs  massive,  and  sometimes  presents  an  imperfectly 
slaty  structure;  general  color  ^eeniah,  or  yellowish-green, 
with  veins  of  blue  or  brown;  rarely  also  pink  or  mottled; 
translucent  on  the  edges,  unctuous  to  the  touch,  and  generally 
yields  to  the  pressure  of  the  nail.  BB  on  charcoal  it  whitens, 
and  presents  some  slight  marks  of  fusion;  and  with  boras  af- 
fords a  colorless  glass.  It  is  partly  soluble  in  sulphuric  acid, 
leaving  a  siliceous  residue.  - 

Brongniart  has  given  it  the  name  of  steatite  pagodite,  from 
its  being  always  brought  &om  China  in  the  form  of  little  gro- 
tesque figures*  and  chimney  ornamenta,  but  its  different  anal- 
yses distinguish  it  sufficiently  from  steatite,  which  always  con- 
tains  magnesia,  but  no  potash.  The  agalmatolite  is  also  found 
at  Nagyag  in  Transylvania;  in  Norway;  and  at  Glyder  Bach, 
Caernarvonshire. 

LEELITEt 

Dr.  Cbuf.    (.fivHli  tf  I>iUlMiv%.  iL,  X7.) 

Leelite,  the  htUtfiinta  of  the  Swedes,  is  found  compact  and 
massive,  of  a  deep  flesh-red  color,  at  Gryphytta  in  Westmania, 
in  Sweden.  It  possesses  a  peculiarly  wax-like  texture,  and 
about  the  same  lustre  and  translucency  as  born.  The  fi'actuie 
resembles  that  of  flint. 
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Sp.  Gr.  2  71.  H.  =  6-25. 
The  mineral  was  first  noticed  by  Dr.  Clarke  of  Cambridje, 
^  vhom  it  was  analyzed.  It  has  since  been  analyzed  by  Dr. 
Thomson.  The  results,  ss  slated,  are  bo  discordant  that  it 
seema  hardly  possible  that  the  same  mineral  could  have  been 
employed  by  both ;  yet  both  hare  given  the  same  description 
of  Its  general  characters.  It  is  regarded  by  some  aa  a  variety 
of  felspar.     It  has  not  been  found  crystallized. 

KILLINITE. 

CoauiH  Potaik 046. *..  6-7S 


99-ST  Bljlha.  lOO-ia  Lshopt. 

The  formula  from  the  mean  of  these  two  analyses,  as  given 
by  Dr.  Thomson,  is  :  9AIS'l+(iK+SF)S»+4Aq. 
Sp  Gr.  2-65—2  75.     H.  =  40. 
This  mineral  is  of  a  light  green,  soraetiniea  tinged  brown  or 

fellow,  (he  progress  of  decomposition  resulting  from  exposure. 
t  occurs  massive,  with  the  occasional  appearance  of  prisms, 
rifted  across,  and  irregularly  disposed ;  one  prism  afforded,  by 
the  common  goniometer,  angles  of  135°  and  45°.  The  struc- 
ture is  lamellar,  yielding  to  mechanical  division  parallel  to  the 
lateral  planes  of  a  rhombic  prism  of  135°  and  45°,  and  its  lesser 
diagonal,  but  not  parallel  to  its  terminal  planes;  its  lustre  is 
glimmeriug;  the  cross  fracture  is  fine  grained.  It  is  translu- 
cent, yields  to  the  knife,  and  is  easily  frangible.  The  coating 
•rising  from  exposure,  yields  an  argillHceous  odor  when 
breathed  on.  B  B,  it  loses  its  color  and  becomes  white,  into- 
mesces,  and  fuses  into  a  white  enamel. 

This  mineral  was  discovered  by  Dr.  Taylor  in  granite  veins, 
near  the  junction  of  mica-slate  with  granite,  at  Killiney* 
near  Dublin.  It  is  accompanied  by  spodumeae,  quartz,  fel- 
■par,  and  garnet, — to  the  first  of  which  it  bears  considerable 
resemblance. 
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The  foTinulB,  as  given  by  Beudant  from  the  last  aoalysis,  is, 
3AlS»+(Cal,K)S«. 

Sp.  Gr.  2-7S— 2-9.     H.  =  5-0. 

Occurs  nrnssiTe,  presenting  traces  of  cleavage  parallel  to  the 
faces  of  a  rhombic  prism  of  143°  SIK  nearl;  (according  to 
Brooke).  Color  lavender-blue,  occasionally  passing  into 
green.  Translucent  on  the  edges;  fracture  splintery;  lustre 
vitreous.  B  B,  it  whitens,  and  fuses  only  on  the  edges ;  but  is 
soluble  with  efiefvescence  in  borax,  or  salt  of  phosphorus. 

This  mineral  was  first  noticed  near  Lake  Baikal  in  Siberia, 
imbedded  in  compact  felspar  and  granular  limestone;  it  has 
also  been  found  with  elaolite  at  Laurvig  in  Norway. 


Combination  of  silica,  soda,  and  water. 


Alsmiu 370... 

W.lm »..i.., 

Oiiihoriros...  (HI... 


Adopting  these  analyses,  the  composition  of  this  mineral  is 
thus  expressed  -.  3AIS+NS+^Aq. 

Sp.  Gr.  2-24— 2  5.     H.z^5-0  — 55. 

This  mineral  occurs  crystallized,  fibrous,  and  putrerulenL 
The  primary  form  is  a  Right  rhombic  prism,  parallel  to  the  lat- 
eral faces  of  which  it  is  readily  susceptible  of  cleavage;  but 
DO  cleavage  has  been  obtained  parallel  with  the  terminal 
planes,  which  are  almost  always  obliterated  by  a  pyramid. 
The  faces  M  on  M'  91°  Iff,  by  the  measurement  of  Brooke, 
and  also  by  Gehlen  and  Fuchs.  Color  white,  yellow,  or  grey- 
ish, and  transparent  or  translucent,  with  a  vitreous  lustre.  It 
yields  to  the  knife,  but  scratches  calcareous  spar. 
.  It  becomes  electric  by  heat,  the  heated  fragments  exhibiting 
a  dull  blue  phosphoric  light,  B  B,  on  charcoal,  it  becomes 
opake,  and  then  vitrifies  without  intumescence ;  with  borax. 
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fiises  with  difficulty  JDto  a  transpsreDt  colorlesfl  glus;  BJid  is 
soluble  in,  And  forms  a  thick  jeJly  with,  acids,  tveu  afler  ex- 
posure to  beat  of  redness. 

n  M' n'W 


M'ooe"l>  ' 


Hoa^2 117  24 

1  OD  c'  a 179  82 

I  one"  I 143  83 

oa  e'l 142  83 


The  JSbrous  variety  consists  of  minute  crystals  aggregated 
in  a  radiating  or  stellulur  form ;  the  centre  being  ofteo  com- 
pact enoufrh  to  yield  a  splintery  fracture,  while  the  surrounding 
part  is  soil  and  apparently  decompoBing :  these  masses  are 
sometimes  globular.  They  frequenily  loae  almost  all  traces  of 
a  fibrous  structure,  and  break  with  the  appearance  of  iTOry. 

The  earthy  or  pulntrulmt  variety  ( Mealy  Zeolite,  J.)  occurs 
in  soft,  dull,  friable  masses,  having  an  earthy  fracture,  and 
rough  meagre  feel.     It  is  of  a  white,  greyish,  or  reddish  color. 

The  crystalline  varieties  of  this  beautiful  mineral  are  princi- 
pally found  forming  direrging  groups,  in  the  vesicular  cavities 
of  amygdaloid  in  the  Faroe  Islands.  In  the  trap  rocks  of  the 
Giant's  Causeway,  and  some  of  the  Hebrides,  it  likewise  occnra 
in  delicate  acicular  crystals ;  associated  with  analcime  at  Mon- 
tecchio  Maggiore  in  the  Vicentine;  in  small  silky-like  diver- 
ging tuRs  coating  cavities  of  lava  in  the  more  ancient  portions 
of  Vesuvius;  radiated  and  mammillatcd  at  Hauenstein  in  Bo- 
hemia, and  elsewhere  on  the  continent. 

In  the  United  Slates  extremely  beautiful  and  delicate  forms 
of  stellated  or  radiated  meaotype,  have  been  discovered  in  the 
deep  rail  road  excavation  made  through  a  portion  of  the  trap 
ridge  of  Bergen  County,  N.  J.  Crystals  radiating  from  a  com- 
mon centre  form  perfect  spheres,  the  entire  surfaces  of  which 
are  studded  over  with  hrilliantly  reflecting  pyramids,  usually 
colorless,  and  possessing  a  highly  vitreous  lustre.  In  Nova 
Scotia,  Ihe  same  delicate  forma  are  also  observed,  but  the  indi- 
viduals are  usually  of  much  greater  magnitude.  They  often 
issume  a  radiated  and  interwoven  structure,  presenting,  when 
broken,  a  centre  which  is  pure  white,  compact,  and  has  the 
appearance  of  ivory.  Instead  of  the  low  pyramid,  sometimes 
one  replacement  on  a  terminal  edge  covers  the  whole  face  of 
the  prism,  or  oblilwates  the  other  three  planes.    The  usually 
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accompanying  minerBl  is  ■nalcime,  crystals  of  which  are  im- 
bedded in  the  compact  megolype,  and  may  be  removed,  learing 
perfect  ifpreeaiona  of  their  form. 

Natrolite.*  Nalrolit,  W.  H.  Vulcanas  rhombicus,  D. 
Friamatic  Koupbone  Spar,  M.  It  occurs  in  mammiUarj 
masses,  which,  when  broken,  present  a  fibrous  etruclure ;  the 
fibres  are  diverging,  exhibit  a  pearly  lustre,  and  are  white,  or 
of  yellowish  or  reddish-brown  colors,  disposed  in  alternate 
zones  around  the  centre ;  in  the  cavities  or  on  the  surface  of 
theae  ma;  sometimes  be  observed  minute  crystals  of  the  same 
form  and  measurements  as  those  of  mesotype.  Its  specific 
gravity  is  2-3.    B  B,  it  affwds  the  same  results  as  mesotype. 


HimM' 91°  sy 

—  or  M'od/ ISS   S5 

_  DD  e'> 

or        V 116   E8 

t*  on  ■" 14S   36 

<"  or  e"  on  / J09   18 


Its  principal  locality  is  Hohenttviel  in  Suabia. 

Natrolite  has  been  by  some  classed  as  a  distinct  species,  but 
is  now  more  generally  included  under  the  present  species,  with 
which  it  agrees  in  composition,  and  offers  the  same  crystallo- 
graphical  measurements,  according  to  Brooke.  The  stellite  of 
Dr.  Thomson  is  evidently  quite  a  different  mineral  from  natro- 
lite, and  has  been  already  described  in  tbe  previous  clasa. 

THOMSON  ITE.t 

Onki>t<m»wE«ptaaHBp>r,H.  Thon«ool«.B™*^(.»-wli.^I'*a«»PJ»,rrl..lW.) 
J*™™.   (/»«.rr«8.,  riB.di.Z»lHi!(inpi,tl,W.   Mo.oln.(».|«t),E.   V.I- 

CombinatioD  of  silica,  alumina,  lime,  soda,  and  water. 

KIlHtTiek.  DiuilHctoB. 

Bod* <•» s-^" 

Bilici .38«t »7« 

Aivmiu. av-sD 33-aa 

v/'^J^:'.[v^v^'.l3■lo"^y/.v^lv.''■'.l3■M 

B9^  Etarullnf.  DT-SS  Tkonuna. 

Formula,  deduced  from  the  last  analysis:  3AlS+CalS-f- 
iUAq.  The  alkali  is  not  a  constant  ingredient,  for  in  ten 
q)ecimens  examined  bj  Dr.  Thomson,  none  was  found. 

•  N»iroUl»,  from  lli  conUinini  latron. 
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Sp.  Gr.  3-35.  H.  about  5-0. 
This  mineral  lias  much  resemblance  to  meBotype  or  needle- 
stODe,  from  which,  however,  it  diflera  materially  in  r^pect  of 
cleavage  and  form.  It  occurs  generally  In  masses  h&ving  a 
columnar  or  radiated  structure,  in  the  occasional  cavities  of 
which  indistinct  crystals  may  be  observed.  Colorless  and 
translucent,  but  small  fragments  ore  transparent.  It  poseessea 
considerable  lustre,  approaching  to  pearly ;  and  is  brittle. 
Primary  form,  according  to  Brooke,  a  Right  square  prism; 
cleavage  readily  obtained  parallel  to  tia  sides,  affording,  by  the 
reflecting  goniometer,  90°  of  one  plane  on  the  next;  but  it 
does  not  cleave  parallel  (o  the  terniinal  planes  of  the  prism. 
B  B,  it  intunnesces,  or  swells  up  like  borax,  and  becomes  snow- 
white  and  opake,  but  does  not  melL  When  exposed  to  >  red 
beat,  it  gives  off  water,  becomes  opake,  white,  and  shiniog  like 
enamel ;  the  edges  are  rounded,  but  it  does  not  altogether  loee 
its  shape.  It  usually  communicates  to  the  blowpipe  flame  the 
yellow  color  which  indicates  the  presence  of  soda. 


ModH 9VV 

P  OD  M  or  M  .  .  .  .    90   0 

M  OD  d 135   0 

aoad 9018 

Pono 19488 

. c 12»   0 


It  occurs,  imbedded  in  trap  with  analcime  aud  prehnite,  at 
Lochwiunoch,  and  near  Kilpatrick,  a  few  miles  from  Glasgow, 
Scotland. 

In  the  United  States,  the  trap  rocks  of  Bergen,  N.  J.,  have 
furnished  many  very  beautiful  specimens  of  what  has  been  sup- 
posed to  be  a  radiated  and  compact  thomsonite,  associated  with 
several  other  minerals  of  the  same  class.  But  according  to  a 
very  careful  analysis  of  this  mineral  by  A.  A.  Hayes,  it  has  but 
little  affinity  with  thomsonite  in  its  chemical  composition,  as 
it  is  anhydrous  and  contains  no  alumina,  but  thirly-Gve  per 
cent,  of  lime.f 


•ml^\" 

«».' 
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In  NoTs  Scotia  it  ia  one  of  the  common  minerHls  of  the  titp 
rocks  bordering  the  Bay  of  Fundjr,  occurring  in  globular  manea 
of  ladjaled  interwoven  cryBtalB,  interspersed  with  atilbite, 
■pophjllite,  and  analcinie.  These  mtssea  are  hollow,  present- 
ing intern^lj  very  distinct  colorless  and  transparent  prisms  in 
the  primary  form,  and  m<M'e  than  an  inch  in  length, — replaced 
at  their  free  ezlremities  by  low  four-sided  pyramids, 

PERISTERITE.* 

Dr.  n-fm.    (Ltmd.,  Xim^  tut  Dtt.  nO.  «Vi  ViO,  uU.,  V».) 

This  mineral  was  found  at  Perth,  Upper  Canada,  and  was 
sent  to  Dr.  Thomson  under  the  name  of  iridescent  felspar ;  bnt 
he  obserres  that  neither  its  characters  nw  its  composition  cor- 
respond with  that  appellation.  His  analysis  gave,  silica  73-35, 
stamina  760,  potash  15*06,  lime  1'35,  magnesia  I'OO,  oxides 
of  iron  and  manganese  l-SS,  moisture  0-50. 

The  silica  is  much  greater  than  in  felspar,  and  the  alumina 
much  less,  while  the  proportion  of  potash  is  nearly  the  same,. 
If  we  were  to  consider  the  lime  and  magnesia  and  the  oxides 
of  iron  and  manganese  as  accidental  bodies  united  to  silica  in 
the  same  ratio  aa  the  alumina  and  the  potash,  the  couEtitutitm 
of  the  mineral  might  be  represented  by  4(A1S')+3(KS^).  If 
the  lime  and  magnesia  be  essential  constituentB,  the  formula 
will  be  AISM-(|K+iCal-f  iMg)S'*. 

The  specimens  were  amorphous  masses,  and  had  the  vp- 
pearance  of  having  constituted  part  of  a  rock  blasted  by  gun- 
powder. 

It  is  light  brownish-red,  and  exhibits  a  play  of  colors, 
chiefly  blue,  on  the  surface.  It  is  translucent  on  the  edges; 
the  lustre  is  vitreous  and  the  texture  imperfectly  foliated :  its 
specific  gravity  is  2'568 ;  its  hardness  is  only  8-75,  which  is  a 
good  deal  less  than  that  of  felspar. 

B  B,  it  becomes  white  but  does  not  melt  With  carbonate 
of  soda  it  melta  into  a  green  colored  bead,  and  on  adding  nitre 
the  color  becomes  red  :  with  borax  it  fu^es  into  a  colorless  bead. 

OlOANTHOUTE. 
JV.  JftrfimWIM  ud  Chn>  TWIli  ITKtnuiatv.t 

This  mineral,  discovered  and  first  described  by  H.  Norden> 
Aiold,  has  also  been  described  and  analyzed  by  the  latter.  It 
occurs  in  considerable  masses  in  quartz,  at  two  localities  near 
Temmela  in  Finland     It  is  composed  of 

•rnBnifiant&iar<fH*,UM  »)«■  iiiimlilln  ■  pifHs'i  ntek. 

JTnuL  e«id(>li  Bst.  SoL  Aod.,  1831,  p.  138.    Aba  Bunlia'i  Ruport  AbvwI  fti 
>,>»!  ud Ibr IBtt, p. lis. 
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FntoiMfl  of  Imik. . . 


FiDUuidisr 

Wuw <H» 

It  bu  also  been  analyzed  by  H.  Komonen,  uid  both  analv- 
oes   accoid  wilb  the  following  formula,  aa  given  bv  Trolls 
Wachtnieister ;  (F,  M,  Hg,  K,  H)SH-3A1S+Aq. 
Sp.  Gr.  2  862  —  2-67S.    H.  between  calc  spar  and  fluor  spar. 

Color  externally  steel-grey,  but  the  fireah  clearage  iurfoooa 
haTe  a  metaJlic  brightness,  with  a  color  vhlch  plays  between 
grey  and  yellow  into  a  brown.  Tbe  crystals,  some  of  which 
are  2^  inches  in  diameter,  are  twelTe-sided,  and  appear  to  be 
composed  of  lamios  half  a  line  to  three  linea  in  thickness,  bfr 
tween  which  thin  layers  of  chlorite  are  interposed.  Tbeae 
laminn  project  out  along  the  sides  of  the  crystals,  as  if  it  were 
made  up  of  thicker  and  thinner  twelre-sided  plates  glued  U^ 
getber.  They  present  terminal  faces,  but  never  complete,  and 
entire  isolated  crystals  hare  not  been  found.  Tbe  primarjr 
form,  as  indicated  by  cleavage,  is  a  rhombohedron,  into  whiob, 
bowerer,  it  does  not  appear  to  have  been  reduced.  It  reseni- 
bles,  in  its  physical  characters,  fahlunite  and  the  harder  vari«- 
tiei  of  talc.  In  a  red  heal  it  gives  off  watqntwJkicb  contains  a 
little  ammonia.  It  decomposes  gradually  ifi  damp  air,  bat  is 
reduced  to  a  white  powder  with  great  difficulty  by  mechaniotl 
neans. 

Brooke  supposes  this  mineral  and  tbePbyllite'ofDi.TIiom- 
MD  to  be  identical.  The  latter  is  in  thin  plates,  without  any 
regularity  of  form;  color  brownish;  tiaviuK  a  semi^metallie 
lustre,  with  the  hardness  and  specific  gravity  of  the  former, 
and  agreeing  with  il  nearly  in  chemical  composition. 

PAUJASITE. 

jr.  Dmmrar.    (Amtfi*  <bf  Jtarn,  ISO,  t.  i,  p.  MS.) 

The  sabstance  which  has  been  described  and  analyzed  by 
H.  Damour,  and  has  received  its  name  in  honor  of  M.  Fanjai 
de  Saint  Fond,  well  known  by  his  labors  on  extinct  voloanoa, 
was  first  noticed  by  tbe  Harquis  de  Dr^e  in  the  amygdtloidtl 
rocks  of  Kaisersthul.     The  analysis  gave 

tnd  [a  Idea  ilU*  it  Btarbnf ,  MiK.kj  PioC  HbUO, 
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These  numbeia  lead  to  the  formula,  as  gifen  by  M.  Dip 
mour:  3AIS»+(CHl,N)SH«Aq. 

Sp.  Gr.  1-923.     H.  little  harder  than  glass. 

It  ocoDfs  in  crystals  which  are  for  the  most  part  colorless 
and  limpid,  some  being  tarnished  ou  the  surface,  and  others  of 
a  brown  color,  appeariog  of  a  brilliant  reflection,  like  that  of 
zircon  or  diamond.  They  are  fragile ;  fracture  viireoas  and 
uneven.  These  crystals  present  the  form  of  an  octahedron 
with  a  square  base,  of  which  the  height  is  to  the  side  of  the 
base,  dmost  as  four  to  three.  The  crystals  recently  obtained 
offer  no  modifications  on  the  angles  or  edges ;  and  in  only  a 
single  instance  have  they  been  obsenied  with  secondary  mod- 
ifications, or  in  bemiiropes,  preaenling  the  Hsual  figure  of  an 
octahedron,  in  which  one  portion  of  it  is  supposed  to  have 
turned  half  round,  as  shown  by  tig.  2,  under  spinel.  The  an- 
gles hare  been  thus  determined  with  the  reflecting  goniometer 
by  M.  de  Dr6e  and  M.  Desdoizeaus  —  F  on  P,  over  the  som- 
mit,  74°  30'  (see  iig.  on  p.  xxxii.  of  the  Introduction  to  this 
Tolume),  P  on  P  adjacent.  111"  30',  P  on  P  105°  30'.  When 
heated  in  a  tube  the  crystals  give  out  water,  but  preserve  their 
transparency.  B  B,  they  siTell  up  and  melt  into  a  white 
enamel ;  with  salt  of  phosphorus,  on  platinum  wire,  they  entirely 
disappear,  the  globule  becoming  milky  white  on  cooling.  With 
a  small  quantity  of  carbonate  of  soda  the  mineral  intumesces, 
and  gives  a  colorless  and  transparent  glass.  Treated  with 
chloride  of  platinum,  it  shows  the  presence  of  potash. 

The  amygdaloid,  in  the  cavities  of  which  this  mineral  oc- 
curs, is  penetrated  on  all  sides  by  crystals  of  black  pyroxene, 
and  by  a  brownish  substance,  resembling  hydrate  of  iron. 
The  rock  has  a  great  resemblance  in  other  respects  to  that 
which  contains  hyaloaiderite. 

M.  Damour  observes  that  the  very  smalt  quantity  of  thismineral 
(^>erated  upon  renders  a  new  analysis  desirable ;  but  the  great 
quantity  of  water  it  contains,  its  position,  and,  above  all,  its  crys- 
talline form,  authorize  the  belief  that  it  constitutes  anew  species. 


<m'i  Om.  no.  Jkv.,  *^ 

This  is  the  name  given  bjfivanberg  to  a  nefo  mineral  from 
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Aket,  loDz  UkeD  for  amphod elite,  which  it  doiely  rewmblei 
in  exterau  characters.    Iia  analysea  gave 


W^37 

Formola:  (K,C,Maff,)ff4^AS-WAq. 

Sp.  Gr.  2-73.     H.  between  calc-apar  and  gypaam. 

It  ia  round  diaaeminated  in  calc-apar  in  grains  abont  the 
uze  of  hemp  aeed.  It  ia  not  legularij  cryatallized,  but  haa  a 
crystalline  fracture,  with  natural  cleavage  planes.  When 
healed  fi  B,  it  givea  off  water  and  loses  color.  It  melts  with 
(T^at  difficulty  into  a  white  slag;  with  borax  and  microcoamie 
salt,  it  fusee  with  great  difficulty ;  with  soda  it  melta  easily, 
and  an  additional  quantity  does  not  render  it  less  fusible. 
The  distiactiooa  between  it  and  amphodelits  are  these:  that 
•mphodelite  scratches  fiuor  spar,  but  rosite  is  scratched  by  it; 
aoipbodelite  ia  more  difficultly  fusible  alone,  and  easily  so  with 
a  little  soda,  but  with  a  larger  quantity  ia  infuaible. 

LEUCOPHANE. 

mil.,  p.  no.) 
Thia  mineral  was  discovered  by  Esmark,  near  the  month  of 
the  Langeaund fjord,  in  Norway;  and  it  baa  been  analyzed  bj 
Erdmann.    These  are  his  results : 


Formula:  3NFl+3(OS+2CalS'.) 

Sp.  Or.  2'974.    H.  about  that  of  fluor  spar. 

Leucophane  is  seldom  regularly  crystallized,  but  has  tfarea 
distinct  cleavages.  When  cleaved  it  givea  four-sided  prianu, 
with  angles  of  53°  34'  7,  and  36°  36'  3,  which  appear  to  belong 
to  the  triclinometric  system.  Cdor  variea  from  pale  impure 
green  to  dark  wine-yellow;  in  thin  plates  it  ia  colorless;  it 
gives  a  bluish  phosphorescent  light,  and  becomes  slightly  elec- 
tric when  heated ;  melts,  B  B,  into  a  dear,  somewhat  violet 
eaamel ;  with  borax  gives  a  dear  amethyat  glass ;  with  a  little 
18« 
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soda  it  gives  an  opake  globule;  with  more  it  melts  into  the 
charcoal ;  with  microcosmic  salt  in  a  tube  it  gives  fluostltcic 
acid  gas.  It  occurs  in  aienite,  along  with  albite,  elaolite, 
yttrotautalite,  and  another  new  mineral  named  Mosandriie. 


it  la)    Vnleua  bbaDi- 


IdO-IS  Hiahwar.     SMI  HiiiiiggT.     lOthSeBuoBui.   M«4  TImi>d. 

Sp.  Gr.  2-35  —  2-4.    H.  =  3-5. 

In  implanted  dobulea,  which  have  a  flat  columnar  or  lamel- 
lar structure  radiating  from  the  centre ;  color  greyish- while, 
sometimes  yellow;  Iran giu cent,  with  a  silky  or  pearly  lustre ; 
cleavage  perfect  parallel  to  the  broad  face  of  the  individual ; 
lamins  slightly  elastic. 

It  occurs  at  Nalsoe  in  the  Faroe  Islands,  coaling  the  cavi- 
ties  of  basalt  and  amygdaloid,  and  associated  with  chabasie, 
apophyjlite,  slilbite,  and  others  of  the  zeolite  family ;  also  in 
Disco  Island,  Greenland,  in  large  individuals,  which  have  a 
silvery  lustre,  a  distinctly  lamellar  composition,  and  which 
bear  much  resemblance  to  crystallized  spermaceti.  Ska- 
gastrand  in  the  north  of  Iceland,  and  Rostanga  in  Scania, 
Sweden,  are  likewise  localities  of  mesole.  It  is  distinguished 
from  mesotype  by  its  perfect  single  cleavage  and  pearly  lus- 
tre ;  from  stilbite  or  heulandite  by  its  superior  specific  gravity ; 
and  from  apophylJite  by  its  crest  or  fanlike  aggregations, 
which  never  occur  in  (hat  mineral.  When  associated  with 
apophylJite  or  stilbite,  it  always  forms  the  lowest  stratum,  im- 
mediately adjoining  the  basalt  or  amygdaloid,  in  the  cavities  of 
which  it  is  deposited.  —  Allan's  Manual.  Amineral  in  globu- 
lar masses,  very  nesrly  resembling  this,  has  lately  been  fonnd 
on  New  York  Island  in  gneiss,  accompanied  by  stilbite.  And 
Dr.  Thomson  has  analyzed  a  mineral  called  by  him  Harring- 
tonite,  which  in  composition  agrees  with  mesole;  of  which  it 
is  probably  a  compact  variety.     Its  analysis  is  given  above. 

NEEDLESTONE.    HESOLITE.* 

FMkoiOlUM.      (SUbHfffV*>JM-.,ITlll.,  11.) 

Combination  of  silica,  alumina,  lime,  soda,  and  water. 

FioK  iiinc,  MbUto,  ud  i>&tt,  •  Ant  i  it  being  iolanwdliM  balwaea  imiWnH 


■bI  (Wiluiie. 
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IDChSOCMi]*!!.  1<W«7  BftnliiH.  lOO-lS  M.  SmetiR. 

Sp.  Gr.  2 26.  H.  =  50— 5-5. 
It  occurs  massive,  and  also  in  long  slender  prisms  termina- 
ted by  quadiilateral  pjraniidH.  It  cleaves  parallel  to  the  aides 
of  a  Right  rhombic  prism,  corresponding  in  measurement  with 
that  of  mesotype ;  there  is  also  a  remarliable  agreement  in 
•ome  of  its  secondary  planes  with  those  of  that  mineral,  of 
which  it  would  thence  appear  to  be  merely  a  variety.  The 
prisms  are  translucent,  or  transparent  and  colorless,  or  of  t 
greyish  color,  externally  shining  with  a  somewhat  pearly  lus- 
toe.  B  fi,  it  becomes  opake  and  curls  up,  and  finally  melts 
with  (he  extrication  of  air-bubblea,  into  a  porous  and  almost 
opake  bead.* 


M  00  H 91°  ar 

e*!  or  M'  on  CI .  ,  117  10 

«'2  or  M'  Oft  e^  .  .  14<  BS 

g l«a  80 

e-l  OQ  «"1 144  Ifi 

CI  oa  el 142  10 

c*!  or  e*l  OB  a' 162  IS 

c''l  on  <^  ■...-...  160  42 


The  finest  specimens  of  this  mineral  are  found  in  the  Beni- 
fiord,  Iceland.  Id  those  the  crystals  oflen  exceed  two  inches 
in  length,  and  diverge  or  interlace  in  the  most  beautiful  man- 
ner. It  occurs  in  colorless  transparent  radiated  masses,  also 
compact  and  opake  in  the  trap  district  of  the  Vendayah  Mouo- 
tains,  Hindostaa;  in  Greenland;  in  Bohemia;  at  Pargas  in 
Finland,  and  the  Faroe  Islands,  where  it  forms  white  fibres  of 
«  silky  lustre,  grouped  in  radii. 

BREVICITE. 

This  name  has  been  given  by  Berzelius  to  a  mineral  sent 


Dlljlii  ot  two  IpeclqiBiii  dT  lb* 


■ill  pnbdilj  Biliu  tlwi 
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to  him  by  H.  Strom.  Bj  tfae  aDBljsii  of  M.  Soad«n  it  eoD- 
Uina  Boda  10-32,  aHia  43'SS,  aluroina  38'39,  lime  688,  mig- 
nesia  0-31,  aad  water  9.63. 

In  tranaparent  prismatic  crystals  and  white  foliated  or  radi- 
ating massea,  occupying  the  cavilies  of  a  tracbytic  rock  at 
Brevig  in  Norway,  the  strige  occasionally  of  a  dark-red  hue. 
Ita  crystallographical  characters  have  not  been  mentioned. 

GMELINITE." 

Htnkdnl  KoopliaM  Spu,  0^^    BmnMu,  rtiMtUm.    BjitMU,DtDrit.  Gilh 
lu.ftoHUr.    (£i^./«r.  ^So.,  IL.ab.)    Vnloinuuloliui.a 

Combination  of  silica,  alumina,  lime,  soda,  and  water. 

BlontHtchk)  Uifpon.     CuteT.  Aplrini* 


Pntoiidt  of  imb OW IHM 647 

him « i-K 1H» 

Wu«. 91-0 MHn. SMS 

M^  ViiilwUiL         «40  ViuiMliD.         W^  TkoMObt 

A  rer;  pure  specimen  of  Irish  gmelinite,  in  colorless  and 
nearly  transparent  crystals,  has  recently  been  analyzed  by 
Connell,^  with  a  resolt  differing  very  considerably  from  the 
above,  and  which  will  probably  be  taken  as  the  true  composition 
of  the  species.    It  is  as  follows : 


Formula  as  indicated  by  this  analysis,  and  stated  by  Con- 
nell :  (Cal,  N,  K)SH-3AISH-7Aq. 

It  differs  from  chabasie,  with  which  it  has  been  supposed  to 
be  allied  cryst allograph  ically,  in  containing  one  atom  more  of 
silica  and  water ;  and  from  Levyne  in  containing  two  atonu 
more  both  of  silica  and  water. 

Sp.  Gr.  2-0  — 2-1.     H.  =  4-5. 

Primary  form  an  obtuse  rhomboid.  Secondary  form  a  flat 
six-sided  prism,  terminated  at  both  extremities  by  truncated 
six-sided  pyramids.     Crystals  sometimes  united  in  groups. 

•  Gmslinit*,  !■  esBplimanl  to  FislbBDi  amDJin  ot  TtiJiBftB- 
I  Oa)J  M  tni»  wcr*  ■piplojad  1q  tba  iHlfH*. 
I  E^B.  FUL  Jbui.  uir.,  SSB. 
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Cdor  white,  passing  into  flesh-red;  ttanslaceDt;  lustre Ti- 
treoas;  Btreak  white;  cleavage  distinct  paralJel  to  the  faces  of 
the  priniBTy,  fractLiie  uneven;  surface  of  the  prism  striated 
hoi izon tally.  It  is  soluble  in  acids.  Its  behaviour  BB  is 
thus  described  b;  Sii  David  Brewster.  "  Small  portions  grad- 
nallj  raise  themselves,  and  after  standing  on  their  enda,  as  If 
they  were  under  the  influence  of  electricity,  they  are  pro 
pelled  with  violence  ftoni  the  fragment."  (Variety  from  An- 
tiim.)  In  the  blow-pipe  flame,  per  se,  it  incieases  io  bulk, 
assumes  the  appearance  of  an  enamel,  but  does  Dot  mett  ioto 
1  glass ;  in  the  matrass  it  givea  off  its  water,  and  is  reduced 
to  powder.  "  The  low  degree  of  hardness  remarked  by  Vau- 
qaelin,  (Sfohs,  Afin.,  vol.  iii.,  p.  105,)  and  the  forms  presenU 
ed  by  this  mineral  from  the  Vicentine,  prove  incontestibly  that 
this  mineral  nearly  agrees  with  rhombohedial  kouphone  spar, 
W  chabasie."  Gmellnite  occurs  coating  the  cavitiea  of  amyg- 
daloid rocks  at  Montecchio  Maggiore,  and  Caatet  in  the  Vicen- 
tine; of  a  while  color  in  the  Deer  Park  of  Glenarm,  County 
Antrim  ;  and  presenting  a  flesh-red  tiuge  at  the  Island  Magee, 
seal  Larne.  It  has  recently  been  brought  from  Owhyhee,  one 
of  the  Sandwich  Islands,  where  it  occupies  small  cavities  in 
tbe  lava. 

COMPTONITE.* 

OauftsBiU,  Arnuur.    (Eibit.  PkU.Jiixr.,lr.,133.)    BrtiU,    (Riid.  T<.,  Ill;)   Cvaip- 
IDoiiic  KoDpbsna  Spu-,  attimgir.    Vd1«dm  CompUmluni,  D. 

Contains  accoidinir  to  Dr.  Thomson,  (Ouf^'nu,  4*^-,  vol.  i., 
p.366.)- 

Siiin »ea 

Alaniu. S4'S9 

Faniiiiarina'.'.'!^^^  ]-«a 

Sodi S-38 

WiUr. IMS 

SS-14 

Formula:  8AtS+2CalSH-NS+9Aq. 

Sp.  Gr. 3.35  —  24.     H. r=  6-0  —  5-5. 

•MtnadbjDi.  BnwtUr.lnliiHiarafLoiiOonpUD— ItepMHStbil  gfMaittiBf- 


Mb— b7  wlMmliir 
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It  ia  found  in  tranatucent  white  crjBtala,  which  yield  to  cleiv- 
>ge  parallel  to  the  planes,  M  and  T  of  the  following  6gare ;  the 
primar;  form,  according  to  Brooke,  is  a  Right  rectangular  piiam, 
ofwhicb  the  bases  are  not  square.  Frequently  the  edges  of  the 
prism  are  replaced  by  planes,  converting  it  into  an  eight-sided 
prism,  and  the  base  is  also  replaced  by  two  very  low  planes 
meeting  at  an  angle  of  177^  5',  as  shown  below.  Lustre  vitr^ 
ous;  streak  white;  fracture  small  conchoidal,  and  uneren ; 
scratches  stllbite,  but  not  mesotype.  By  exposure  in  powder 
to  the  action  of  nitric  acid,  it  ia  convertible  into  a  jelly.  BB, 
it  gives  off  water,  intumesces  slightly,  becomes  opake,  and 
then  fuaes  imperfectly  into  a  vesicular  glaas ;  the  globule  olv 
tained  with  borax  is  trsnsparent ;  that  with  salt  of  phosphorus 
contains  a  skeleton  of  silica  aud  beaomes  opake  on  cooling. 


This  mineral  occurs  among  the  vesicular  lava  of  Vesuvint, 
associated  with  mesotype  and  other  species.  It  has  also  been 
noticed  in  basalt  at  the  Pflaater  Kaute,  near  Ebenach  in  Hes- 
aia ;.  forming  a  thin  coating  on  the  surface  of  mesotype,  and 
occupying  the  cavities  of  graustan  at  HauensteiD  in  Bohe- 
mia; and  associated  with  analcime  and  Phillipsite  at  the  Cy- 
clopean Isles,  Sicily. 

LEDERERITE.- 

This  mineral  is  composed,  according  to  the  analysis  of  A.  A. 
Hayes,  (Am.  Jour,  of  Sci.,  xxv.,  84,)  of  siliea  49-47,  alamina 
21-48,  lime  11-48,  soda  394,  phosphoric  acid  348,  oxide  of 
iron  0-14,  water  858. 

Sp.  Gr.  3-10.     H.=6. 

It  occurs  in  crystals  which  are  sometimes  colorlen  and 
transpsrent,  hut  ususlly  white  and  opake,  or  only  translucent 
on  the  edges,  some  of  them  being  of  a  pale  salmon  color.  The 
crystals  are  in  the  form  of  hexahedral  prisms,  deei^y  replaced 

•MiMdia«»pll»nltolki  AMriu  alihur  u  tlia  Ualto4  KUia,  Iht  IM  ten 
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on  their  terminal  edges,  or  terminated  at  both  extremities  b; 
faexahedral  pyramids,  having  at  their  Bummils  a  small  plane 
termination,  perpendicular  to  the  axis  of  the  priam ;  indica- 
ting a  regular  hexahedral  prism  Tor  the  primary  form.  This 
(otra  is  further  indicated  by  the  separation  of  faces  of  cleav- 
age made  visible  by  exposure  to  heat.  B  B,  according  to 
Hayes,  it  becomes  while,  and  divides  at  the  natural  joints;  at 
a  higher  temperature  it  fuses  into  a  white  enamel,  which  can 
be  rendered' more  vitreous  by  continuing  the  blast;  a  few 
babbles  are  disengaged  wben  it  is  thus  treated.  In  the  ma- 
tiass,  a  alight  empyreumatic  odor  in  perceptible.  Its  Inferior 
hardneas  and  speciiic  gravity,  but  more  especially  its  pyrc^ 
DOfltic  characters  and  chemical  composition,  clearly  separate 
it  from  the  species  hydrolite,  or  gmelcnite,  to  which  it  has 
been  referred:  one  consisting  of  bisilicales  of  alumina  and 
lime,  silicate  of  aoda,  with  six  per  cent,  phosphate  of  Hroe, 
and  only  8'68  water ;  the  other,  by  Mr,  ConneJl's  analysis,  of 
bisilicate  of  alumina,  tersilicite  of  lime,  soda  and  potash,  no 
phosphoric  acid,  and  21-66  per  cent,  water. 

Some  of  the  crystals  are  elongated,  and  measure  one  third 
of  an  inch  in  the  direction  of  the  prismatic  axis,  but  most  of 
tiiem  possess  nearly  equal  dimensions  in  the  opposite  directioD, 
or  they  are  sometimes  even  in  low  flattened  prisms.  The  sec- 
ODdaryplanes  on  tfae  edges  incline  onM,  at  an  angle  of  130°  5', 
and  towards  each  other,  at  142°  10',  as  determined  by  the  re- 
Bective  goniometer,  by  M.  Dufrenoy,  of  the  School  of  Mines 
in  Paris.  Ledererite  was  discovered  by  Dr.  Jackson  and  the 
editor,  between  Cape  Split  and  Cape  Blomidon,  Nova  Scotia, 
ID  the  cavities  of  amygdaloid,  accompanied  by  calcareous 
spar,  mesotype,  analcime  and  stilbite.  It  has  become  a  very 
Tare  mineral,  and  is  no  longer  found  at  the  locality.* 

HTPOSTILBITE. 
Bmimt.    ( T>wU,  u  [i.,  p.  lift) 

Composition  is  follows: 


Ftvmula  as  given  by  Beudant :  SAlS^^+CalS+eAq. 
Sp.  Gr.  3'14.    Does  not  scratch  glass. 
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Either  in  white  dull  globules,  cooeiBting  of  delicate  fibres, 
or  compact;  fracture  deroid  of  lustre.  ISoluble  in  acid  with- 
out forming  a  jell;.  B  B,  fuses  with  difficulty  on  the  edgea 
onlj,  intumesces  slightly,  and  becomes  externally  longh. 
Locality,  the  Faroe  Islands,  where  it  occurs  aasociated  with 
Btilbite  and  epistilbite  in  amygdaloid  rocka. 


EPISTILBITE. 

^DMSpu.ll.    Epiitilbiu,  J>>v:  O.  XfM.    (£niai«(r'f  J«ir.,lT., 

Combinaticm  of  silica,  alumina,  lime,  soda,  and  water. 


Formula  according  to  Beudant:  SAlS^+CalSH-fiAq. 

Sp.  Gr.  2-2  —  2-25.     H.  =  4-0  —  4-5. 
Primary  form  a  Right  rhombic  prism  of  135°  lO^  and  44°  SO", 


•  on  * uT  *V 

Moa  M 135    10 


Commonly  in  macled  crystala.  Color  white  or  yellowiah  ; 
varying  from  transparent,  to  translucent  only  on  the  edges ; 
lustre  vitreous,  except  on  the  faces  of  cleavage,  and  the  cor- 
responding crystalline  planes,  which  are  pearly.  Cleavage 
highly  perfect  parallel  to  T.  Alone,  B  B,  it  melts,  becomes 
white,  intumesces,  and  forms  a  blebby  enamel ;  and  with  soda 
fuses  into  a  transparent  glass.  In  concentrated  muriatic  acid 
it  is  dissolved,  with  the  exception  of  a  fine  granular  residue  of 
silica. 

Epistilbite  occurs  in  large  distinct  crystals,  along  with  others 
of  the  zeolite  family,  in  the  trap-rocks  of  Iceland  and  the  Fa- 
roe Islands.  It  was  distinguished  from  stilbite  by  Prof  O. 
Rose,  of  Berlin.  Dr.  Brewster  also  examined  it  optically, 
and  ascertained  that  it  exhibited  but  one  system  of  polarized 
rings. 
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SPHEROSTILBITE. 
Composilion  according  to  three  analysea : 

FuVt.  I«lud.  VatSs. 

Silin  ., U^..,  "-*'  aJ-rt 

Ahuiiu IT-lS... 


..M*l SB-sa 

..IMS le-M 

..  9-17 e-w 


FormnU  by  Beudant,  3AlSH-CBlS«+6Aq. 
Sp.  Gr.  2-31.     H.  above  30. 

Id  globular  masses,  wbich  present  a  radiated  stTucture,  a 
peariy  lustre,  and  a  brilliant  fracture.  The  fibres  are  flexible, 
and  the  surfaces  of  the  globules  may  be  scratched  by  Ibe  nail. 
It  fbims  a.  jelly  with  acids ;  and  fuses  B  B,  with  exfoliation  and 
intumescence. 

It  occtira  both  ia  the  Faroe  Islands  and  in  Iceland. 


Formnla:  3AlS'H-2Ca]S'H-MgS»+{N,F)S. 

Sp.  Gr.  30  — 31.     H.  =  625  — 7. 

Occurs  massive,  occasionally  compact,  generally  in  small 
and  fine  granular  concretions,  of  alight  greenish-grey  color. 
Lustre  feebly  shining,  or  dull.  Streak  shining,  with  a  resi- 
nous lustre,  and  white ;  structure  distinctly  crystalline,  but  no 
regular  cleavage  has  been  observed ;  fracture  in  some  speci- 
mens foliated,  in  others  splintery.  BB,  it  fnses  readily  into 
a  slightly  colored  transparent  compact  globule;  and  with  bo- 
rax forms  a  clear  greenish  glass. 

Erlamite  is  described  as  possessing  the  aspect  of  gehlenite. 
It  was  discovered  by  Breithaupt  in  the  Saxon  Erzgebirge,  form- 
ing a  part  of  the  oldest  gneiss  formation.  It  appears  to  be  a 
mere  mechanical  mixture.  —  ABtat's  Manvat.  This  last  re- 
mark may  prove  true  only  of  the  erl<m-roek.  This  has  been 
used  for  two  hundred  years  as  a  flux  by  the  iron  smelters,  and 
mistaken  for  limestoae,  until  Breithaupt  painted  out  its  true 
character. 
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HTIHBOLDTILtTE.^ 
Ccmtaias  ■ccording  lo  tbe  following  anatjpaes. 


IMHlinDi         

es-n  I  iBi  <:dt*iil  ums  s^iIL  t 
These  lut  results  are  so  UDlilce  tbe  first,  as  to  rendn  it 
probable  that  the  specimen  analyzed  b;  Kobell,  was  not  a  pure 
one ;  and  it  giies  an  excess  of  orei  fire  per  cenL  Adopting 
tbe  first  BnaljHis  bj  the  discorerer  of  the  mioeral,  the  atoms 
of  silica  are  about  twice  as  many  as  those  of  the  bases. 

Primary  form  a  Right  square  prism,  the  lateral  edges  of 
which  are  frequently  replaced  by  one  or  more  planes.  Cleaia- 
ble  psrailel  to  the  base.  Color  greyiah-yellow  or  grey  ;  lustre 
ritreous,  passing  into  resinous ;  fracture  conchoidal  or  nn- 
eren ;  between  transparent  and  feebly  translucent.  B  B, 
per  u  it  fuses  readily,  with  a  slight  intumescence,  into  a  dia- 
phanous glass,  which  is  blehhy,  and  in  color  resembles  tbe 
mineral,  only  tbat  it  has  a  more  grey  or  greenish  hue.  With 
borax  it  melts  slowly  into  a  colorless  glass.  Reduced  to  pow- 
der afler  being  calcined,  it  is  quickly  soluble  in  acid,  forming 
a  rery  characteristic  jelly. 

Humboldtilite  occurs  in  the  cavities  of  matter  ejected  from 
Vesufiua. 

LAPIS-IiAZULU 

Lunntaiii,  W.    I^mliM,  B.    La  Fhitc  d'Aini,  Be.     AlllTe.M«ie,  I. 

Combination  of  silica,  alumina,  lime,  oxide  of  iron,  mag- 
nesia, sods,  and  sulphuric  acid. 

Silica  490,  alumina  1 1-00,  time  160,  soda  and  potash  80, 

oxide  of  iron  4*0,  magnesia  2-0,  sulphuric  acid  20.  —  dmelin, 

Sp.  Gr.  2-95. 

This  mineral  is  found  massive  ;  also,  though  rarely,  io  rhom- 
bic  dodecahedrons,  of  an  azure  blue  color  ;  the  texture  of  tbe 
maasire  is  fine  grained  or  compact  with  a  glimmering  lustre, 
and  it  is  hard  enough  to  scratch  glass,  though  it  scarcely  gives 
sparks  with  steel ;  it  is  nearly  opake  ;  and  its  blue  color  is  not 
uniform,  as  it  frequently  encloses  iron  pyrites,  compact  fet- 
^ar,  and  quartz.    On  charcoal  it  fuses  with  difficulty  into  a 

■  MuiMd  bf  Iba  luliu  a 

t  libnAuiobt  bf  Banaliu,  tx  IB3S,  p.  IN. 

X  Ij^if-knli,  un^itoaA,  Iifiiii  iu  bla*  color 
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white  glasB  when  pnre  :  with  silt  of  phosphorus  is  solable  with 
efierrescence,  the  portion  melted  burning  with  great  brilliu^ 
cy :  with  soda  is  partly  soluble  into  an  opake  greenish-grey 
glass,  which  aasumea  a  red  appearaace  on  cooling ;  and  if  pre- 
Tiously  calcined  and  reduced  to  powder,  loses  its  color  in 
acid.  The  finest  Bpecimens  are  brought  from  China,  Persia, 
Lake  Baikal  in  Siberia,  and  Bacharia.  Beautiful  specimens 
have  been  obtained  in  Bolivia,  near  Atacama,  and  in  the 
FroTince  of  Copiapo,  in  Chili,  by  3.  L.  Blake.  Lapis-lazuli 
is  prized  by  the  lapidary,  but  is  cbiefiy  important  as  afibrding 
that  beautiiiil  pigment  called  ultra-marine,  so  highly  ralued  by 
painteia. 

NEPHELINE. 

H*pksliD,W.  B.   eoamat,  rmOL   Blionbiridal  Fil^nt,  I.  Shmbobadn]  Fakpw,  U. 

SaiiKlu.    Bpuua  kmtUDia,  D. 

Combination  of  soda,  silica,  and  alumina. 

lUumbneUL  Tuarliia. 


Silio. 43Je... 


Oxjd*  of  boa  ud 

Wuu I-9B IMS 

IDI-iaOiwUB.  ifris  Aiflndm. 

Formula  from  the  last  analjaia :  3AIS+NS. 
Sp.  Gr.  2-5  — 2-6     H.  =  6-0. 

Occurs  in  regular  six-sided  prisms  (tfae  form  of  the  primary 
cryatol,)  of  wbich  the  terminal  edges  are  sometimes  replaced. 
It  may  be  cleaved,  though  imperfectly,  parallel  to  all  the 
planes  of  that  solid ;  fracture  conchoidal ;  colorless  or  greyish- 
white,  with  a  shining  vitreous  lustre  ;  transparent  or  translu- 
cent. B  Bit  is  fusible  into  a  blebby  colorless  glass.  With 
salt  of  pbosphoraa  is  soluble,  without  effervescence,  and  leaving 
a  silica  skeleton,  into  a  glass  which  becomes  opaline  on  cocu- 
ing;  and  with  borax  fuses  slowly  into  a  transparent  colorlees 
globule.  A  translucent  fragment,  when  immersed  in  nitric 
acid,  assumes  a  nebulous  appearance  (whence  the  name  neph- 
eline,  from  vigai-r;^  a  eloud) ;  and  is  finally  converted  into  a 
jelly.  When  reduced  to  powder  it  gelatinizes  in  heated  mu- 
riatic acid. 
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The  fine  white  crjatils  of  this  apeciei  ue  as  yet  aimost  pe- 
culiar to  that  part  of  Veaavius  called  Monte  Somma,  where 
they  ODCnr  in  cavities  accompanied  by  garnet,  hornblende, 
mica,  and  idocraae ;  it  hae  been  met  with  in  the  lira  of  Capo 
di  Bore,  near  Rome;  and,  indistinctly  crystallized, 
in  clinkstone  at  Katzenbucbel  near  Heidelberg. 


ITTNERITE.' 
OiHin.    LenimJ.    (SctnvfVt  JSMm*,  tL,  74.) 

Silid 30^10 

Bodi II'MS 

Alnmin.. M-M> 

Una MM 

Pouib 1-MS 

W*t«. lo-ise 

Olid*  of  faoD Mm 

BBjplwuorUiM 1«9I 

HuiUaofB^ 1-4I8 

i^MOmsUn. 

The  composition  of  this  mineral,  throwing  ont  the  gypaum 
and  common  salt,  which  ere  doubtleis  accidental,  is  thus  ex- 
pressed by  Beudant  and  Dr.  Thomson— 3AlS+(N,Ca],K}S 
+3Aq. 

Sp.  Gr.  23.    H.=60— 60. 

Primary  form  tbe  rhomboidal  dodecahedron.  Fracture  in- 
perfect  conchoidal,  passing  into  uneven.  Color  bluish  grey 
or  ash-grey;  lustre  Teainous,  incilDing  to  ritreoua.  BB,  oa 
chare  al  it  {aaesper  se  with  strong  efierrescence,  and  the  dis- 
engagement of  eulphnrouB  acid,  mto  an  opake  blebby  glass, 
which  the  solution  of  cobalt  colors  blue;  ia  imperfectly  solu- 
ble in  salt  of  phosphorus  ;  with  borax  melta  eaaily  into  a  tran»' 
parent  colorless  globule;  and  with  soda  is  changed  into  %a 
opake  glass.  It  dissolves  quickly  in  acids,  forming  with  them 
a  jelly. 

This  mineral,  which  bears  much  analogy  with  hanyne  and 
Bodalite,  is  found  in  basalt  at  Kaiserstuhl  in  the  Brisgau  near 
Freyhurg.  Beudant  considers  it  a  hydrous  variety  of  nephe- 
line. 

NUTTALITE. 
NntuUM,  «r*a>.    (.ABidI.V'U»9%,iU-.p.38S.)    NalUlh.  L. 

Contains,  according  to  the  analysis  by  Muir,t 
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PiauuMtaf  iKH-....  l-m 

Fatut 7-3D 

Wuar- IJO 

Fonnola :  3AIS+2(tCal+iF4-iK)S.  It  is  thna  ahown  to 
difler  essentiallj  from  acapolite  in  chemicHl  composition. 

Ita  primary  form  ia  a  Right  square  piiam,  ia  which  it  occnra 
of  the  same  dimensiona,  under  the  same  modifications  with 
scapolite,  but  ia  more  rarely  surmounted  by  pyramids.  Clear- 
age  parallel  to  the  lateral  planes.  Fracture  unefen.  It  beara 
generally  considerable  resemblance  to  acapolite,  but  it  is  soller 
and  more  vitreous  in  the  fracture ;  it  also  possesses  a  beautifnl 
chatoyant  reflection  of  lieht  on  the  faces  of  the  priam.  Color 
white,  ia  some  paru  yellowish,  in  others  bluish,  ^eeo  and 
grey;  the  yellow  portions  transparent,  the  blue  nearly  opake. 
Sueak  white  ;  lustre  vitreous.  B  B,  it  melta  into  a  colorless 
glass,  and  with  borax  forma  one  which  is  blebby  and  pale 
white. 

The  locality  of  this  mineral  is  Bolton,  Mass.,  where  it  oe- 
CDrs  in  coarse  granular  limestone,  with  epidote  and  titanioin 
ore.  It  was  named  by  Brooke  in  honor  of  Prof.  Nuttall,  to 
whom  American  mineralo^  has  been  much  indebted. 

ELfOLITE.' 
FMIM*lii,W.    nm*  OfMi,  Ltf.    Ljtltadaa.    Spalmii  okuiiua,  n. 
CmlaiHBiba 44-00 44'Itn 


W«ui MO 0«T 

g^STuquliD.  lOSDSSGMtUk. 

These  Dumbers  give  very  nearly  three  atoms  ailicate  of  alu- 
mina, and  one  atom  silicate  of  soda  and  potash.  Formula : 
3AlS+(iK+|N)8. 

Sp.  Or.  2-54— 2-62.     H,  =5-5~6-0. 

Primary  form  a  Ilight  rhombicpriamof  about  112°  and  68°. 
It  occurs  lUBBsiTe,  of  a  dark  green,  bluish-grey,  or  brick- 
red  color;  translucent;  lustre  resiaous;  frequently  opalescent 
when  cut;  clearage  both  parallel  and  perpendicular  to  the 
axis  of  a  four-sided  prism ;  fracture  conchoidal.  It  gelatin- 
izes freely  with  acids  when  reduced  to  powder ;  and  B  B  it 

■FmB  tb*  Omk  ilaiaTiaAi  ud  Aig«f ,  «  MUt  in  iUmIdb  to  tti  fadqUu  mlBiiaa 
«  B Jf-Uka  UhIi*. 

19* 
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fuses  into  a.  white  eDamel.  It  is  fonnd  in  Norway,  imbedded 
ID  the  zirconsjenite  ofLsurYig,  Starem,  and  Frederickswarn. 
The  pale  blue  bas  s  alight  opiUescence  like  cato-eye,  whence 
it  is  occastonailj  employed  for  ornamental  purposes.  This 
mineral  is  included  under  the  species  nepheline  by  Beudant. 

HAUYNE." 

Hnra,  nnUh    LUUUM,  H> 

Combinatimi  of  potash  or  soda,  silica,  alumina,  lime,  and 
sulphuric  scid. 


Lkk*  orLusli.    Lakaof 


.    LakaofldOk. 


!;!« 

....  »« 

W-UOshIIb.  %'£  Elipnth.  90-11 B* 

Owing  to  the  different  results  of  these  Bereral  analyses,  the 
formula ie omitted.     Sp.  Gr.  2-68— 30. 

The  Uauyne  is  usually  found  in  grains  and  massive;  but  it 
has  been  observed  in  extremely  brilliant  crystals,  in  the  form 
of  the  rhombic  dodecahedron.  When  this  miitersl  is  opake, 
it  is  of  an  indigo-blue  color ;  when  translucent,  blue  or  bluish- 
green  ^  is  somewhat  harder  than  quartz,  and  very  brittle;  frac- 
ture conchoidal,  and  considerably  splendent.  BB,  on  char- 
coal, it  loses  its  color,  and  fuses  slowly  into  an  opake  mass; 
with  borax  it  forras  a  diaphanous  glass,  which  becomes  yellow  on 
cooling;  with  salt  of  phosphorus  is  decomposed  with  efferves- 
cence, leaves  a  silica  skeleton,  and  becomes  opaline  on  cool- 
ing; is  reducible  into  a  white  transparent  jelly  in  heated  acid. 


*  H^ju,  ia  boaw  oT  ili>  liU  caltlmltd  rreDdi  Biiwnliiflit,  lUU;. 
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It  oceutB  either  diapaaed  in  the  carities  of  Tolcanio  debria, 
u  at  Vesuvius,  and  ia  the  neighboitiood  of  Rome ;  or  imbed- 
ded in  lava  or  pumice,  as  near  Anderaach,  on  tbe  Rhine. 

Hauyne  is  diatiDguiahed  from  lazulite  by  ita  vitreous  lustre, 
a  character  which  the  latter  doea  not  possess,  and  also  by  ila 
different  chemical  composition.  Bj  some  authors  it  haa  been 
classed  with  sodalite ;  bat  the  andyais  of  this  minera]  by  Gme- 
lin  and  Bergemana,  would  aeem  to  show  too  great  a  discord* 
ance,  both  quallttvety  and  quantitively,  for  uniting  it  with  (hat 
qteciea. 

Spinellake.  Spioellane,  J.  H,  Nozin,  Ltotthard.  This 
miDeia]  waa  described  aa  a  distinct  species  in  the  laat  edition 
of  this  work,  but  It  is  obviously  only  a  variety  of  the  present 
apecies,  and  aa  such  it  is  now  classed  in  the  lateat  works.  Its 
crystalline  form  ia  the  rhomboidal  dodecahedron,  sometimes 
elongated  (aa  in  aeveral  of  the  garnets)  into  six-aided  prisma 
with  trihedral  terminations,  aa  shown  in  tbe  above  figure.  Ita 
c<dor  is  Bsb-grey,  the  crystals  being  generally  small,  though 
distinctly  formed,  and  translucent.  It  cleaves  with  brilliant 
aarfaces,  parallel  to  the  faces  of  the  dodecahedron ;  scratches 
glaaa,  but  is  brittle;  specific  gravity  2-28.  BB,  it  whitens, 
but  does  not  melt,  either  slone,  or  with  additions.  It  occurs 
in  the  drusy  cavities  of  glaaay  felspar  on  the  borders  of  the 
Lake  of  Laach,  near  Andernach  on  the  Rhine,  with  quailz, 
black  mica,  and  magnetic  iron.  Its  above  analyses,  by  Kla- 
proth  and  Bergmann,  differ  ao  considerably  that  it  ia  not  im- 
probable that  these  chemists  may  have  operated  on  different 
minerals.  The  analysis  by  the  former  would  make  the  mineral 
to  cousist  of  a  sesquisilicate  of  alumina  and  soda. 

HYDH0U8  ANTHOPHYLLITE 
Dr.ThmiuML,    (  OhiIdmi,  t<.,  tdI.  li.,  p.  109.) 

Composed  of  silica  &4-98,  magnesia  1337,  peroxide  of  iron 
d'83,  protoxide  of  manganese  120,  potash  6'SD,  alumina  1-56, 
water  1144.  Dr.  Thomson  rejects  the  alumina  and  protoxide 
of  manganese  as  accidental,  and  records  the  following  formula : 
4MgSH-FS^+KS^+7i-A  q. 

Sp.  Gr.  2-91.     H.  =  25. 

Color  greeniah-yellow ;  texture  diverging  fibrous ;  specimens 
consisting  of  irregular  crystals,  diverging  from  various  centres 
and  sometimes  much  interwoven  with  each  other;  fibres  sepst- 
rable  from  each  other,  but  less  perfectly  than  those  of  asbestus. 
They  are  fine,  easily  broken,  and  destitute  of  elaaticity :  lustre 
silky;  opake;  sectile;  feel  aoft 

This  mineral  waa  formerly  known  to  American  mineralo- 
gists aa  radiated  ubestus.    It  ocoorB  in  place,  and  in  boulders. 
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OD  tbe  west  side  of  New  York  IbIuhI,  where  it  fermi  a  bed 
between  grsBite  and  gneiss.  It  wu  sent  to  Dr.  Tbomacni,  for 
analfsia,  bj  Prof.  Torrej,  of  New  York. 

ANTRIHOLITE. 

Dr-mmmm.    (OHIiw,  *>^  »L  L,  p.  381) 

Tbis  roineral  WIS  discorered  on  the  Dortb  cout  of  the  eountf 
of  Antrim,  in  tbe  ricinit;  of  the  Giant's  Ctiuewaj.  Its  eoa- 
stitueota,  bj  Dr.  ThomscMi'B  analjais,  are  the  fUlowing:  uliea 
43-470,  alumina  30^60,  lime  7500,  potash  4100,  protonde 
of  iron  0190,  chlorine  088,  water  lA-SSO. 

Formula:  6AlS+(iCaH-iK)SH-6Aq. 

Sp.  Gr.  20964.     H.  =  3-75. 

Its  color  is  chalk-white ;  texture  fine  ulkv  fibrous,  the  fibres 
direrging  from  the  central  nnclens  like  radii  from  a  common 
centre.  It  is  opake,  and  dull.  It  has  not  been  fonnd  in  dis- 
tinct crystals,  but  composes  long  stalactitical  masses,  which 
adhere  to  the  summits  of  cavities  in  amygdaloid.  The  centre 
of  these  masses  encloses  a  foliated  rariety  of  calcareous  ^ir, 
upon  which  the  antrimoiite  has  implanted  itself. 

When  heated  it  gives  out  water,  which  reddens  regetable 
blues,  and  contains  mariatic  acid.  The  qnantitj  driren  off 
amounts  to  15'42  per  cenL  B  B,  it  does  not  froth,  bnt  softens 
into  an  enamel.  With  biphoapbate  of  soda  it  dissolves  very 
■lowly  into  a  transpareM  colorless  glass.  It  dissolves  readily, 
and  gelatinizes  in  muriatic  acid. 

PEBICLINE. 

H*tamtsas«  FsUipu,  ■.    PeriUia,  Bi  iil*i^L    Spmu  fiacDBB,  D. 

Contains  soda  9-99,  potash  241,  silica  69-91,  alumina  18-93, 
lime  0-15,  oxide  of  iron  0-48  —  from  Zoblitz,  by  Gmelin. 
Sp.  Gr.  2-54—2-56.     H.  =  60. 

It  occurs  in  twin  crystals,  closely  resembling  in  its  measure- 
ments those  of  albite,  with  which,  also,  it  almost  precisely 
agrees  in  chemical  compoeitioo. 


.  IM    46 
.  120    IB 


Cleavage  perf^t  parallel  to  P  and  T ;  more  ao  to  T  than  to 
H,  tbe  reverse  of  which  is  the  case  ia  albite.  Lutre  pearly; 
color  white,  yellowish  or  reddi^ 
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It  occurs  ia  large  diBtinct  crystals  at  St.  Gothtrd  io  Swit- 
zerland ;  ia  the  Ptiinderslhal  aod  Schmiernerthal  in  the  Tjrol ; 
upon  the  Sau-ilpe  in  Carinthia,  at  Zoblitz  in  Bohemia,  and 
other  places.  It  is  more  geDerallj  c^ake  than  albite  or  felspar, 
and  its  qtecific  gririty  ia  lower. 

LABHADORITR 

Ltbndonuiii,  W.    FekbiKtliOpcliB,  EL   FDlyehroiutie  feld^iu,  U.    LibmlM*F*l- 

CombiDBtioo  of  silica,  alumina,  lime,  soda,  and  oxide  of  iron. 


PHHoiida  nf  inB. , , . 


SMO  Kkpnili.       103'SO  TboBUOD.       M-M  Khpmtb. 

From  the  mean  of  these  anatvaes.  Dr.  Thomson  has  giren 
the  formula  — 3AS  +(§Cal+^N}S. 

Sp.  Ur.  2  7.     H.  =  60. 

Its  primarj  form  is  aa  Oblique  rhombic  prism  of  1 19°  and 
61*.  The  ciearage  parallel  to  the  base  is  most  perfect ;  lustre 
internally  ricreous,  pearly  upon  the  perfect  faces  of  cleavase; 
translucent  when  in  thin  fragmentB ;  color  grey,  with  opalme 
reflections  of  ■  blue,  yellow,  or  brilliant  red  hue.  B  B,  on 
charcoal,  it  fuses  quietly  =  '3,  into  a  pretty  dense  clear  glass, 
whose  fracture  is  briliiaat ;  is  scarcely  affected  by  silt  of  phoft- 
phoruB,  unless  reduced  to  powder,  when  it  is  decomposed  into 
t  skeletou  of  silica,  and  a  glass  which  becomes  opaline  on 
cooling;  and  with  borax  fuses  slowly  without  effervescence 
into  a  diaphaaoua  glass.  When  in  powder  it  is  entirely  div 
■dred,  and  forms  a  jelly  with  healed  muriatic  acid. 

Rough  indistincIlT  formed  crystals  of  considerable  size  were 
brought  by  Giesicke  from  Greenland  ;  but  the  beautiful  irides- 
cent slabs  to  which  the  name  of  their  locality  is  applied,  are 
found  at  the  island  of  St.  Paul  on  the  coast  of  Labrador,  asso- 
ciated with  hornblende,  hyperstene,  and  magnetic  iron  ore. 
Hacnificeot  labradorite  has  been  found  in  the  neighborhood  of 
St.  Petersburg  in  Russia,  in  Finland,  and  in  the  Ural  mounttuna. 
A  specimen  from  the  former  place  was  sold  to  the  Duke  of 
Deronsbire  for  one  thousand  rubles.  In  the  time  of  Catht^ 
rine  11.,  she  valued  the  stone  so  highly,  that  snuff  boxes  of 
several  small  stones  sold  for  fifteen  hundred  rubles.  It  occurs 
for  the  most  part  in  boulders,  but  in  Finland  it  fornts  consid- 
erable veins,  accompanied  by  hornblende,  magnetic  iron  and 
garoeL    The  colors  of  these  specimens  play  between  dark 
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■apph ire-blue,  emeTald-green,  violet,  gold-yellow,  pinchb&ck, 
bTown  aod  brass-yellow;  the  shades  being  weaker  in  the 
Mountain  Labrador  of  Finland.  Labradorite  is  found  also  on 
the  Island  of  Sedlonatoi,  in  the  White  Sea,  of  a  pale  red  color, 
with  a  weak  azure  change,  like  adular.  Labradorite  forms 
one  of  the  constituents  of  a  greenstone  at  Campsie  Glen,  and 
near  Paisley  iu  Scotland,  according  to  Dr.  Thomson. 

This  mineral  has  several  localities  in  the  United  States,  but 
the  finest  iridescent  specimens  have  been  found  in  New  York, 
as  in  Essex  and  Lewis  Counties,  generally  in  rolled  masses ; 
and  at  Hammond,  St.  Lawrence  County,  in  fine  large  crystals, 
associated  with  phosphate  of  lime,  zircon  and  aphene.  They 
receive  a  fine  polish,  but  are  much  iaferioi  to  the  specimeoa 
firom  Labrador. 


ALBITE.    CLEATELANDITE.' 

TaUiliM'il' 

DWIisFeldipiF,  11.1.    c:lH»1»idlu,Sr«ttuiilL«nr.  Tstutln 

Combination  of  silica,  alumina,  and  soda. 

Fh>l».                 Amltl.           Cb«Mrf>ld,MiM. 

uZ,-- 

There  is  a  very  close  agreement  among  these  four  analyses. 
The  mean  gives  silica  70'13U,  alumina  19-063,  soda  9'4I4  — 
which,  divided  by  the  atomic  weights,  give  of  atoms  of  silisa 
3607,  of  alumina  8  47,  and  of  soda  2'36.  The  atoms  of  silica 
thus  exceed  three  times  the  atoms  of  bases  by  2-61,  but  if,  aa 
Dr.  Thomson  supposes,  this  excess  is  accidental,  we  obtain  for 
the  constitution  of  this  mineral,  three  atoms  tersilicate  of  aln- 
mina  and  one  atom  tersilicate  of  soda.  Formnla :  SAISH-NS'. 
Sp.  Or.  3  6— 2-6S.     H.  =  6-0. 
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Primar;  foTm,  k  Doably  oblique  prism  (see  fig.  13,  p.  x1.,  of 
the  lotTodudion).  Oeoerally  in  flat  tvin  cTjstals,  of  which 
the  face  M  is  greatly  enlarged.  Color  commonlj  white,  aome- 
timea  grey,  green,  or  brown,  varying  from  transparent  to  opake. 
Lnstre  pearly  upon  cleavage  planes,  vitreous  in  other  direo- 
tions.  Cleavage  perfect  parallel  to  M  and  P,  less  so  to  T.  Its 
comportment,  B  B,  resembles  that  of  felspar,  fusing  quietly  =  4. 

Albite  occurs  in  large  transparent  colorless  orystals,  with 
peailspar,  in  the  Tyrol ;  and  at  St.  Gothard  in  white  translucent 
twins,  having  a  brilliant  lustre ;  at  Arendal  with  epidote  and  gar- 
net; with  eudyalite  and  hornblende  in  Greenland;  also  in  Si- 
beria, Norway,  Sweden,  Bohemia,  Oisans  in  Dauphin^,  and 
elsewhere  on  the  continent.  In  the  granite  on  the  Mourne 
Uonntains  it  is  associated  with  felspar,  from  which,  however,  it 
may  be  distinguished  hy  its  superior  whiteness  and  translucen- 
cy.  Felspar  and  ilbite  indeed  frequently  occur  in  the  same  gran- 
ite,  as  in  that  of  Pompey's  Pillar,  and  the  block  on  which  the 
statue  of  Peter  the  Great  in  St  Petersburg  is  placed,  the  albite 
presenting  a  greenish- white  color,  while  the  felspar  is  Aesb- 
red.  The  crystals  from  fiaveno  are  oflen  extremely  curious 
in  this  respect,  the  albite  being  disposed  in  parallel  position 
upon  the  faces  of  the  felspar,  from  which  its  greater  whiteness 
distinguishes  it.  Albite,  more  frequently  than  felspar,  is  one 
of  the  constituents  of  syenite  and  greenstone,  as  in  the  rocks 
around  Edinburgh.  It  is  also  a  frequent  constituent  of  the 
granite  of  England.  Rome  de  I'Isle  first  distinguished  it  as  a 
particular  ^ecies  under  the  name  of  white  schorl ;  but  it  is  to 
Dr.  Q.  Hose  that  mineralogists  are  indebted  for  their  more 
Kccnrate  knowledge  of  its  properties.  —  Allan's  Manual. 

In  the  United  States,  it  forma  very  considerable  masses  of 
a  foliated  structure,  and  is  sometimes  in  crystals,  at  Chester- 
field, Mass.,  where  it  is  penetrated  by  crystals  of  rubellite  and 
green  tourmaline.  It  occurs  also  at  Williamstown  and  Go- 
shen in  the  same  State,  and  at  Paris,  Maine,  where  the  associa- 
ted minerals  are  the  same  as  at  Chesterfield.  It  accompanies 
the  chrysoberyl  at  Haddam,  Ct,,  and  is  found  in  a  granular 
form  containing  beryl  at  Munroe,  Cl.  It  occurs  in  granite  at 
Governeur,  St.  Lawrence  County,  N.  Y.,  and  in  beautiful  white, 
nearly  transparent  crystals  at  Granville,  Washington  County, 
N.  Y.,  discovered  by  Prof.  Emmons. 


KiUiliit,  W.    Aulelm*,  H 

Combination  of  silica,  alumina,  soda,  and  water. 
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These  andfies  very  nearly  coincide,  and  they  give  for  the 
constitution  of  this  roioeTal,  three  atoms  bisilicate  of  alumins, 
one  atom  bisilicate  of  soda,  and  two  Uoms  water.  Formult : 
3AI»H-NSH-2Aq. 

Sp.  Gr.  *3— 3-53.     H.  =  5-5. 

Analcime  generally  occurs  in  distinct  crystals,  either  coltM^ 
less  and  transparent ;  or  white,  grey,  red,  and  opake.  The 
cabe  is  the  primary  form,  there  being  occasional  appearances 
of  cleRTige  parallel  to  the  planes  of  that  solid ;  fracture  im- 
perfect coachoidal ;  lustre  shining,  and  between  pearly  and 
ritieons.  It  becomes  weskly  electric*  by  friction.  Alone  on 
charcoal,  B  B,  it  becomes  white  and  opake,  and  fuses,  with- 
out intumescence,  into  a  diaphanous  glass  ;  with  borax  is  very 
difficultly  soluble.  It  diesoWes  in  acids,  and  when  reduced  to 
powder,  forms  a  jelly  with  healed  muriatic  acid.  The  bcJih- 
tion  after  separation  of  the  silica  gives  an  abundant  precipitate 
with  ammonia. 


Fig.  I.  the  primtry;  ■  cube.  Fir.  3,  (he  nme,  or  which  eith  MHd 
ugle  is  replaced  by  three  plaDM,  thereby  Rildiog  twcDly-fbur  plinea  to 
it.  Fig.  S.  repreienla  the  ieositetmhedron  ■  crystal  on  nhich  thesa 
twenty-four  planes  >re  increased  (a  their  utmost  extent,  so  that  no  put 
or  the  primary  planes  is  visible,  and  fbrming  a  solid  bounded  by  tweoty- 
lonr  equal  and  ^mllar  tnpeziuma. 


Hattt. 
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P  P'  or  P"  on  6  144     44 

bonb 14S    26 
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Tfa«  most  petfecilj  pelucid  crysUta  of  this  mineral  ara 
brought  froni  the  Cyclopean  Islands,  near  Catania;  they,  as 
well  as  most  of  those  from  the  Tjrol,  present  the  above  form 
(the  tri-epoiniS  of  Hauy) ;  while  the  only  crjstallizatioD  met 
with  in  Dunbarlonshire,  Glen  Farg,  and  other  Scottish  locali- 
ties, is  that  of  fig.  !t.  These  in  general  are  more  or  less 
white  and  opake,  occurring  in  crystals  three  or  four  inches  in 
diameter.  At  the  Seisscr  Alp  in  the  Tyrol,  large  individu- 
als, extremely  similar  in  appearance,  are  met  with ;  and  in  the 
Faroe  Islands,  Iceland,  several  of  the  Hebrides,  the  Vicentine, 
and  elsewhere,  among  the  cavities  of  amygdaloidal,  basaltic, 
and  trap  rocks,  it  is  of  frequeut  occurrence,  associated  with 
prebnite,  chabasie,  apophylliie,  &.a.  Small  crystals  have  been 
found  in  the  lava  of  the  Sandwich  Islands  associated  with 
GmeJioile,  according  to  Dans.  In  Nova  Scotia,  trapezobedral 
analcime  abounds  in  the  cavities  of  the  trap  rocks  which  skirt 
the  shores  of  the  Bay  of  Fundy,  and  the  crystals  are  sometimes 
nearly  transparent  and  an  inch  in  diameter;  their  colorvarying 
from  pure  white  to  flesh  red.  They  never  present  any  portion 
of  the  primary  faces;  are  usually  associated  with  mesotype. 

In  the  United  Stales  it  is  a  rarely  occurring  mineral.  It 
has  been  found  near  Yonkers,  Westchester  County,  N.  Y,,  bj 
Prof.  Beck,  but  the  only  important  locality  is  in  the  trap  rock 
of  Bergen,  N.  J.,  where  it  assumes  only  the  perfect  trapezo* 
hedral  form;  as  is  the  esse  also  at  Patterson,  N.  J.,  where  it 
was  discovered  a  number  of  years  since  by  Pierce  and  Tfrf^y. 
Near  East  Haven,  Ct.,  it  has  been  found  in  trap  rock,  anJ  <Uo 
very  sparingly  at  Deerlield,  Mass.,  with  chabasie  and  quartz. 

CuPKEons  Analcihb.  This  was  discovered  by  Dr.  Jack- 
son and  the  editor  in  Nora  Scotia,  in  the  cavities  of  amygda- 
loid. The  crystals  have  the  common  form  of  fig.  3,  are  of  a 
verdigris-green  color  externally,  but  paler  towards  the  centre, 
and  softer  than  the  common  variety,  consisting  of  granulaT 
particles  of  composition.  They  owe  their  color  to  the  pre- 
sence of  from  two  to  three  per  cent,  of  carbonate  of  copper, 
pretty  uniformly  diffused  through  some  of  them.  In  one  or 
two  instances,  these  crystals  were  found  attached  to  niDUte 
filaments  of  native  copper,  by  which  they  were  thug  connected 
with  the  rock,  or  suspended  in  ila  cavities. 


Combination  of  soda,  silica,  and   alumina,  with  i 
qaantity  of  muriatic  acid. 

*Bad*Bw,  bat  iu  etminim  Md4. 
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lOOOO  Eckslxrf.  1«H3  AifwxL  ivyx  Tliam.     in)^r )  ud  BanalhM. 

Berzelius  and  Beudant,  sdopting  the  last  andysis,  bave 
gifea  the  foimula  thus:  SAIS+NS^.  But  Dr.  Thomson, 
from  the  mean  of  his  own  analysis  and  Eckeberg's,  deduceo 
two  atoms  silicate  of  alumina,  and  one  atom  simple  silicate 
ofsoda;  both  rejecting  muiiatic  acid. 

Its  color  is  white,  tight  green,  or  bluish-green.  It  occurs 
massive,  but  more  otlen  crystallized  in  rhombic  dodecahe- 
drons, parallel  to  the  planes  of  which  it  yields  to  mechanical 
division:  the  cross  fracture  is  commonly  conchoidal,  with  a 
vitreous  lustre.  It  is  translucent ;  and  yields  with  difficulty  to 
the  knife.  The  varieties  of  this  mineral  comport  themselves 
differently  B  B  on  charcoal ;  that  from  Vesuvius,  per  se,  suffers 
no  change,  except  that  its  edges  become  rounded ;  while  the 
Greenland  variety  melts,  with  intumescence  and  a  rapid  ebul- 
lition, into  a  colorless  globule ;  with  borax  both  varieties  afford 
a  diaphanous  glass,  fusing  however  in  small  quantity  and  with 
extreme  difficulty. 


onP'orPwiP^} 

}l2tt°W 
or  P  on  P"       3 


This  mineral  occurs  in  white,  translucent  dodecahedral  cry^ 
tals  of  considerable  magnitude,  imbedded  in  or  coating  tba 
cavities  of  certain  volcanic  rocks,  with  pyroxene,  ice-spar, 
Slc.,  St  Vesuvius;  in  the  Kangerdtuarsukfiord,  West  Green- 
land, of  a  green  color,  both  massive  and  crystallized,  asaoci^ 
led  with  eudyalite,  augite,  and  Arfwedsonite ;  and  masBiTe 
of  a  grey  color,  imbedded  in  trap  at  the  Kaiserstuhl  in  the 
Brisgau.  The  Cancrinite  of  Hoffman,  containing  soda  34'47, 
silica  38-40,  alumina  XI04,  lime  0-32,  loss  4-77,  is  evidently 
the  same  mineral.  It  is  fusible  in  masses  of  an  azure  blue- 
color,  presenting  six  pretty  distinct  cleavages,  which  form 
together  angles  of  120°.  It  occurs  in  the  zircon  rocks  of 
Miask,  near  Umensee  in  Siberia. 
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SA.RCOLITE. 
Octihcdn]  Kaa/bOBt  Bpu>  BaUixfir.    BueoUtbe  da  TbomKn,  H. 

H.  about  6-0. 
Color  pale  flesb-red,  or  brown Uh- white ;  semi<truupBieat ; 
loatre  and  fracture  vitreous;  very  brittle. 


Poofi lis'  1* 


This  mineral,  from  its  hardneBs  and  vitreous  aspect,  was 
classed  bj  Haiiy  wilh  analcime ;  but  the  combination  of  the 
octahedron  and  cube,  under  which  form  it  occurs,  never  hav- 
ing been  observed  in  the  latter  substance,  rendered  their  sepa- 
ration unavoidable.  It  is  found  among  the  anciently  ejected 
debris  of  Vesuvius,  associated  with  wollastonite,  hornblende, 
and  others  of  the  zeolite  family  ;  being  extremely  brittle  and 
full  of  flaws,  it  splits  and  falls  to  pieces  unless  carefully  han- 
dled. It  was  discovered  and  named  by  the  late  Dr.  Thomp- 
son of  Naples,  and  is  designated  by  Monticelli,  analcime  cor- 
nea; the  analysis,  however,  given  both  by  him  and  Hauy,  re- 
fers to  Gmelinite.  —  Allan's  Manual.  Until  an  analysis  of 
this  mineral  decides  to  the  contrary,  there  can  be  no  sufficient 
reason  for  separating  this  mineral  from  analcime  on  the  ground 
of  a  mere  difierence  in  the  secondary  form  of  its  crystals.  It 
is  highly  important  that  a  genuine  specimen  of  it  be  subjected 
to  analysis.  The  name  sarcolite  has  also  been  given  by  Van- 
quelin  to  the  same  mineral  which  is  now  known  as  hydrolite 
or  Gmelinite. 

OBSIDIAN.*  L 

■a  ObiiilisiiDB,  H.    EiD)irTodoiaiiuti,IL  FutUaOpult.J. 
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SS-TS  Khpistli.   W'SSKuoi.        1 

As  might  be  supposed  in  a  non-crystallizftd  tnineral,  these 
analyses  show  no  rerj  near  approach  to  a  uoiform  chemical 
constitution  ;  and  the  formula,  therefore,  will  Dot  be  girea. 
Sp.  Gr.  about  2-35.     H.  =: 60. 

Obsidian  occurs  in  beds,  in  large  masses,  and  in  small 
grains;  color  greenish-,  or  brownish-black,  or  smok e- brown  ; 
possesses  internall]'  a  shining  vitreous  lustre;  fracture  large 
conchoida] ;  some  varieties  are  transparent,  others  nearly 
opake,  or  only  translucent  on  the  edges;  is  very  brittle.  It 
occasionally  much  resembles  common  glass.  Iceland  and  the 
Lipari  Islands  are  the  most  celebrated  localitiis  of  obsidian ; 
though  some  remarkable  varieties  are  likewise  found  in  Ascen- 
sion, Tenerifie,  and  many  of  the  South  Sea  Islands,  Siberia, 
and  Mexico.  The  specimens  from  Iceland  are  almost  opake, 
exhibiting  a  brownish  tinge  only  on  the  thinnest  edges,  while 
those  from  Lipari  are  more  transparent,  and  of  a  greyish  color. 
In  Lipari  the  large  continuous  tracts  of  obsidian  form  the 
lower  strata,  white  those  varieties  of  a  more  pumaceous  aspect 
occur  invariably  at  a  highfr  level.  The  purest,  blackest,  and 
most  beautiful  specimens,  however,  form  imbedded  nodules  in 
the  pumice  at  a  great  height,  in  masses  from  two  inches  to  as 
many  feet  in  diameter.  Obsidian  is  frequently  interspersed 
with  small  white  opake  globules,  which,  being  formed  in  par- 
allel lines,  give  it  a  stratifled  appearance  ;  and  some  of  the  Li- 
pari specimens  closely  resemble  certain  glass-house  slags.  A 
variety  presenting  a  silky  and  chatoyant  lustre  is  found  in 
New  Spain;  and  another  of  a  transparent  bottle-green  hue, 
in  detached  masses,  at  Moldantheim  in  Bohemia.  It  fre- 
quently contains  imbedded  crystals  and  grains  of  felspar  and 
mica;  and  certain  varieties  also  include  specks  of  olivine, 
and  traces  af  other  volcanic  minerals. 

1.  Maresamtb  occurs  in  the  form  of  grains,  of  a.  pearly 
white,  and  consisting  of  thin  concentric  layers;  it  is  found  at 
Marekan*  in  the  Gulf  of  Kamschatka,  and  it  possesses  the 
general  characters  of  obsidian. 

3.  PiTCRBTONE.t    Pecbatein,  W.    PeUosilex  Resinite,  H. 

•  WbMWB  HutkulM.  t  ^">™  »>■  rmmbluiH  oTioiu  tu  Tultlin  to  pluh. 
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Tbe  cdoTi  of  this  variet;  are  Tarioua  shades  of  gtej,  blue, 
green,  yellow,  brown,  and  black,  but  they  aie  not  lively.  Devoid 
of  regular  foTio  or  cleavage;  it  occurs  masaive,  tbe  structure 
aomeliiaea  slaty,  occasionally  curved  ;  haa  a  glistening  reaino- 
Tttreons  lustre,  and  an  imperfectly  concboidal  fracture,  which 
is  frequently  the  chief  characteristic  distinction  between  pitch- 
stone  and  obsidian ;  almost  always  opake,  or  only  translucent 
on  the  edges.  Pitchstone  is  found  extensively  in  tbe  hills 
around  the  valley  of  TribiKch  near  Meissen  in  Saxony ;  also 
in  the  Isle  of  Arran,  where  it  forms  veins  traversing  granite; 
and  in  Ireland,  near  Newry,  County  Down,  in  smooth  lamel- 
lar concretions  of  a  mountain-  or  leek-green  cdor.  When 
composed  of  roundish  masses,  imbedded  in  a  vesicular  matrix, 
pearl-stone  is  formed :  these  consist  of  concentric  coats,  and 
not  nnfrequently  include  a  grain  of  obsidian.  They  form  ex- 
tensive  beds  in  Hungary ;  also  in  Iceland,  Spain,  Mexico,  and 
elsewhere. 

3.  PuHicE.  Birostein,  'W.  Contains  soda  and  potash  3*0, 
silica  77'5,  alumiaa  175,  oxide  of  iron  l'75. 

Pumice  is  extremely  porous,  of  a  fibrous  texture,  and  ii 
harsh  to  tbe  touch ;  its  color  is  grey,  tinged  with  browa  ot 
yellow ;  it  haa  a  shining  pearly  lustre,  is  trsnslucent  on  the 
edges,  and  very  light.     It  fuses  into  a  dirty-green  blebby  glass. 

Pumice  is  frequently  interstratiiied  with  the  compact  obsi- 
dian at  the  Lipari  Isles.  Its  usual  lightness  and  freedom  from 
humidity  render  it  a  peculiarly  suitable  building  material ; 
sometimes  it  is  fibrous,  its  filaments  having  a  peculiarly  silky 
aspect;  and  frequently  it  presents  the  most  delicate  glassy 
texture,  breaking  into  a  million  of  atoms  on  the  smallest  stroke 
with  the  hammer.  At  tbe  northern  extremity  of  the  Island  of 
Lipari,  it  forms  a  bill  eight  hundred  or  one  thousand  feet  in 
height,  which  from  its  peculiar  whiteness  and  scanty  herbage 
is  termed  II  Campo  Bianco.  This,  and  the  isles  of  Ponsa,  are 
the  great  deposits  of  the  pumice  known  in  commerce,  and 
firom  these  localities  it  is  quarried  and  exported  in  large  quan- 
tities ;  for  though  by  no  means  an  uncommon  mineral  in 
other  volcanic  countries,  as  in  Hungary,  the  neighborhood  of 
Aodernach  on  the  Rhine,  Teneriffe,  Vesuvius,  and  Ischia,  it 
occurs  at  these  localities  in  smalt  cinder-like  masses,  and  is 
neither  so  massive  nor  so  pure  as  at  Lipari. 

4.  Sphxrvlite.    Sphs9rulite,  J.    SphKruIilh,  L.    Contains    . 
potash  and  soda  358,  silica  79)3,  alumina  120,  oxide  of  iron 
8-45,  magnesia  MO,  water  i  Hi.  —  Fatinui. 

Sp.  Gr.  24—254.     H.  =  6-5  — 7-0. 
Occars  in  roundish  or  spheroidal  imbedded  masses,  wboM 
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surface  is  BOmetimeH  rough,  BometimeB  quite  smooth;  Cidor 
brown,  yellow,  or  greyj  opake;  do  regular  clearage.  It  u 
almost  inrusible  B  fi,  the  edges  ool;  becoming  covered  with  a 
sort  of  enamel. 

This  Tariety  is  met  with  in  round  nodules  imbedded  in 
pitchatone  at  Spechtshansen,  in  Saxony ;  in  radiated  orbicular 
masses  in  ash-grey  pearlstone  at  Glashutte,  near  Schemnilz 
in  Hungary;  in  round  balls  which  hare  a  radiated  fibrous 
structure,  disposed  in  sofl  friable  clay,  which  is  evidently  a 
decomposed  rock,  in  the  Shetland  Islands ;  and  in  botryoidal 
masses  of  a  bright  yellow  color  in  Brittany.  It  was  first  dis- 
tinguished by  Breilhaupt 

SAUSSURITE. 

MiiutiB  Haplulla  Spir,  HiU.    Jtit  Taoua,  H.    Noplinii  pgiiiomu,  D. 


SV-SS  RUpntli.  100-5  Si  won. 

Sp.  Gr.  32  — 3-4.    H.  =5  5. 

Id  masses  of  a  greenish^white,  mountain-green,  or  ash-grey 
color ;  lustre  pearly,  inclining  to  vitreous  on  the  faces  of  cleav- 
age; resinous  in  compound  varieties;  cleavage  in  two  direc- 
tions, parallel  to  faces  which  meet  at  an  angle  of  130°  nearly ; 
is  translucent  on  the  edges,  unctuous  to  the  touch,  and  ex- 
tremely tough.     B  B  it  fuses  with  difficulty  into  a  while  glass. 

It  was  first  discovered  by  Sausaure,*  in  rounded  masses,  on 
the  edge  of  the  lake  of  Geneva;  it  is  pecular  to  primitive 
mountains,  as  in  Corsica,  in  Greenland,  at  Madras,  and  else- 
where, constituting,  with  augite  and  hornblende,  the  rocks 
called  gabbro  and  euphotide. 

SCAPOLITE.t    MEIONITE.t 

■mpolilfa,  W.    Fr;«nUa-p]rnniidtlFFl-Tmr,J.     DtpJK.     H«iolllu,n 

WfliTiflriLv,  U-    Fjnmidal  FeLtpu,  H.    Spatiim  qiiwlialuui,  v. 

Combination  of  silica,  alumina,  lime  and  soda. 


■0  uni«d  from  xbt  [owD«n  of  Ibe  pjiamid  witli  which  (ha  erjiIJi] 


liotizeobvGoOglc 


ALtAUVO'SAS.TWt  HIKEBALS; 


Sod*  ud  UlKi 

FotHh  ■ml  dot 


T,,f>L 


Beadaot,  who  has  not  united  scapolite  aad  meionite  as  one 
speciea,  gives  for  the  formulB  of  the  first  SAlS+CalS;  and 
for  the  last  3AfS+CalS.  But  the  identity  of  theao  minerals  is 
DOW  fully  established,  physically  and  crystallographically,  and 
taking  the  mean  of  severd  of  the  most  accurate  analyses  which 
hare  hitherto  been  made,  and  which  are  above  stated,  the 
atoms  of  bases  will  be  found  equal  to  those  of  silica,  and  tha 
atoms  of  alumina  to  be  twice  those  of  lime.  Hence  the  coa- 
atitutiou  of  both  minerals  is  expressed  by  the  same  formula 
which  Beudant  has  given  for  meionite,  viz.,  2AIS+CalS. 
It  is  obvious  that  the  other  constituents  are  not  easenliatly 
combined. 

Sp. Gr.  as— 2-7.    H  =  50  — 55.* 

Scapolite  occurs  in  prisms  of  four  or  eight  sides,  sometimes 
terminated  by  tetrahedral  pyramids  ;  they  are  often  aggregated 
laterally.  It  also  occurs  massive.  The  primary  form  is  a 
Right  BCjuare  prism,  and  it  yields  to  cleavage  parallel  to  the 
planes  M  M',  and  interruptedly  parallel  with  d,  of  the  follow- 
ing  figures.  Its  colors  arc  white,  grey  or  yellowish;  some- 
times deep  red  and  opalie;  or  various  shades  of  green.  It  has 
a  shining  or  somewhat  pearly  lustre;  is  translucent,  or  nearly 
transparent;  and  generally  presents  a  greenish  color,  either 
pale  and  somewhat  translucent,  or  dark,  and  then  the  crystals 
are  nearly  opake.  B  B,  on  charcoal,  with  a  strong  heat,  it 
fuses,  with  violent  intumescence,  into  a  colorless  semi-trans- 
parent mass;  with  horax  it  dissolves  with  effervescence,  into 
a  transparent  glass. 

*  nuB  fiwiid  Uh  hitdnui  of  ■  it»rlj  IrBripiKiit  Tulati  Dgm  GoDTenicni,  N.  r.,  w 
t*  frS,  DHil;  Mod  Hi  ipi^  intitr  »eiS~S-Ttt 
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Scapolite  occurs  in  primitive  mountains,  being  met  with  in 
the  iron  mines  of  Arendal,  in  gneiss ;  in  the  mining  district  of 
Wermelaad  in  Sweden;  presenting  large  and  beautiful  ctjb- 
tals  in  the  parish  ofPargas  in  Finland;  at  Akudlek  in  Green- 
land, &.C.  Meionite  is  found  principally  at  Vesuvius,  in  dis- 
tinct crystals  imbedded  with  other  volcanic  minerals  in  the 
dbbris  of  ancient  eruptions.  The  pure  white  and  nearly  trans- 
parent varieties,  wherever  they  occur,  are  properly  included 
under  the  name  meionite. 

Scapolite  is  an  abundant  mineral  in  the  United  States.  The 
white  crystalline  limestone  of  Essex,  Orange,  Lewis,  and  St. 
Lawrence  Counties,  N.  Y.,  have  afforded  the  finest  crystals.* 
The  prisms  are  from  three  to  five  inches  in  length,  but  these 
are  generally  imperfect,  while  the  smaller  ones  are  oflen  pure 
white,  translucent  to  semi-transparent,  and  possess  a  high  de- 
gree of  perfection  and  finish.  At  Edenville,  Orange  county, 
the  form  nearly  approaches  the  primary,  the  only  replacements 
being  on  two  lateral  edges  of  the  prism  by  tangent  planes, 
fig.  3.  Near  Gouvernenr,  St.  Lawrence  County,  very  ahort 
prisms  resembling  the  dioctaidre  of  Haut/,  fig.  4,  have  been 
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met  with.  They  are  associated  vith  spalite,  q>hene,  and 
pjroiene.  At  Bolton  and  Boxborough,  Hasa.,  large  crystals, 
but  usually  without  regular  terminatJODa,  occur  in  veins  of 
quartz  which  traverse  the  white  limestone.  A  beautiful  pink 
and  lilac  colored  variety  of  a  laminated  crystalline  atructure, 
and  forming  considerable  masses,  may  be  also  obtained  at  the 
last  named  locality ;  but  more  abundantly  in  the  neighboring 
town  of  Littletcm.  A  compact  variety  occurs  at  Westfield, 
Mass.,  and  a  librous  one  at  Monroe,  Conn.  In  Bucks  County, 
Peon.,  in  tbe  lime  stone  quarries,  it  is  found  both  crystallized 
and  massive,  associated  with  table-apar,  zircon  and  phosphate 
<jf  lime. 

1.  Wbrnemte.  Tbe  variety  termed  Weroerite  occnvs 
principally  at  Areodal,  in  short  thick  crystals  which  have  a 
granular  composition,  and  present  for  the  most  part  darker 
shades  of  color ;  beautiful  specimens  are  also  brought  from 
Greenland.  ParaiUhiae,  including  the  most  compact  varie- 
ties, possess  pure  while  and  pale-blue  colors,  and  is  met  with 
in  the  limestone  quarries  of  Gulsjoo  and  Malsjo  in  Wermeland. 

2.  Bergmannite  of  Schnmacher,  from  Stavern  in  Norway. 
It  occurs '  massive,  and  of  a  greyish-white  or  brick-red  color. 
It  is  supposed  to  be  a  variety  of  scapolite. 

3.  DiPYRE*  of  Haiiy,  Schmelitein  of  Werner.  It  occurs 
in  slender  indistinctly  formed  prisms,  of  a  greyish,  or  reddish* 
while  color,  fasciculated  into  masses;  and  has  also  been  ob- 
served in  the  form  of  a  hexahedral  prism  terminated  hy  a 
low  pyramid.  Lustre  vitreous ;  translucent ;  hard  enough  to 
scratch  glass;  and  becomes  slightly  phosphorescent  by  the 
application  of  heat.  B  B  it  fuses  with  effervescence  into  a 
blebby  colorless  glass.  It  is  found  in  the  torrent  of  Maul^on, 
in  the  Western  Pyrenees,  imbedded  in  a  kind  of  soft  slate 

4.  Ekebbrgite,  Berzelius.  Sodaite,  Ekeberg.  The  fol- 
lowing  description  of  this  mineral  is  given  by  Necker.  It  ia 
not  found  crystallized,  but  occurs  in  compact  or  finely  fibrous 
masses,  of  a  green,  greyish,  or  brownish  color ;  occasionally 
in  thin  lamins.  Transparent;  lustre  vitreous  or  resinous; 
with  difficulty  acted  upon  by  acids.  B  B,  in  the  matrass,  it 
yields  a  little  water,  without  altering  its  appearance;  on  char- 
coal it  whitens,  loses  its  transparency,  intumesces  slightly,  and 
melts  into  a  blebby  colorless  glass.  In  borax  or  salt  of  phos- 
phorus it  fuses  with  effervescence;  and  in  soda  forms,  with 
considerable  difficulty,  a  greenish  glass. 

■  Dipjn,  fnm  i 
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Its  analyais  gB?e  £keb«rg,  ailica  46,  alumina  S 
13-60,  soda  6-25,  oxide  of  iron  0  75,  water  3-35. 


Formula,  u  given  by  Beudant:  4CalSH-(K,N)SH-3Ac|. 
Sp.  Gr.  2  69.     H.=:4-0  — 5-0. 

Occurs  in  spheroidal  masses,  which  Itave  a  ctdumnar  com- 
position, and  consist  of  delicate  divergent  tibres  radiating  from 
a  centre;  color  greyish ;.  surface  generally  dull ;  opake;  lus- 
tre pearly  on  the  fracture;  small  fragments  placed  in  muriatic 
scid,  after  several  days  are  converted  into  a  jelly ;  yields  easily 
s  white  translucent  glass  when  exposed  to  the  action  of  the 
blowpipe.  * 

It  bears  considerable  resemblance  to  certain  fibrous  radiated 
varieties  of  mesotype.  It  forms  large  masses  on  Monte  Baldo 
in  the  Sonthern^Tyrol,  and  at  Monzoni  in  the  Fassa-thaL 

CHABASIE." 

ScktAuit,  W.    Chibuia,  H.    RbiiiTibohcdTal  Zaoliu,  J.    Etaombaliadn]  EmuteBi 
Spur,  M.     VulCBQiii  rbDmbuhediui,  D 

Combination  of  silica,  alumina,  lime,  and  water,  with  a  little 
soda  and  potash. 

GuiuriilMig.  FarM.  K>IidbI«>1iii.  Antrim. 
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The  formula  which  has  been  given  by  Arfwedson  and  Con- 
nell  to  expreBs  the  conBtituLion  of  cbabasie,  and  which  we  ob> 
tain  from  the  first  seven  anaJyaes  before  stated,  is,  3AlSH-(Cal, 
N,K,)S'+6Aq.  In  the  second  analysis  of  the  chabasie  from 
Nova  Scotia,  by  Hoffman,  there  was  found  an  excess  of  silica, 
which  excluded  it  from  the  common  formula,  while  in  other 
respects  it  conformed  to  it.  This  induced  Hofiman  to  regard 
it  u  distinct  from  nhabasie.||  Subsequent  examinations  have 
proved  this  excess  to  be  constant,  and  instead  of  bisilicate  of 
lirae  and  alkalies,  as  associated  in  common  chubasie,  we  now 
have  a  tersilicate  of  these  bases.  In  the  specimens  of  Acadia- 
lite  from  difTerent  localities  in  Nova  Scotia,  the  potash  and 
■oda  replace  variable  proportions  of  the  lime ;  but  in  the  speci- 
men analyzed  by  Dr.  Thomson,  there  is  neither  potash  nor 
Boda,  and  a  notable  deficiency  in  alumina,  which,  however,  is 
partly  made  up  by  the  oxide  of  iron.  The  formula  for  Aca- 
dialite,  is,  therefore,  thua  stated :  3AlSH-(Cal,  N,  K,)SH-6Aq. 
Sp.  Gr.  20  — 21.     H,  =  40  — 4-5. 

This  mineral  is  found  crystallized  in  the  form  of  an  Obtuse 
rhomboid  of  94°  46'  and  65°  14',  by  measurements  on  the 
planes  of  cleavage  with  the  reflective  goniometer;  it  yields  to 
cleavage  parallel  to  the  planes  of  the  rhomboid,  occasionally 
with  brilliant  surfaces.  Color  white  or  greyish,  sometimes 
pale-red,  brick-red,  and  yellow;  transparent  or  translucent; 
scarcely  hard  enough  to  scratch  glass.  Fracture  uneven; 
brittle.  Lustre  highly  vitreous.  Alone  it  melts  easily  B  B, 
into  a  spongy-like  white  enamel.  Is  easily  soluble  in  muriatio 
acid. 

•  CsIoiIh*.  md  Mwly  tniniii«oiil  Brjtlili  ftom  Hma'i  Cntk,  Bi»in  of  UiBH,  Nor* 
SsotiL 

IiuIm  Ciumi,  Ewi.,  of  61.  Palanbaif.    Baa  Fcfiiinli 

JTtUowlih  cTTitah,  iSp.  Gr.  D'OXI),  tVrtiidn  Iiliiiid,  Nan  E 
Dub.  riiil.  jilaf,,  J843,  roL  nil.,  p.  lES. 
{  Bcddiih  brawQ  crjilmli,  oppnaite  Tub  Iilindi,  Nm  Snodl.     Tbg  lIlKlDmi  •>■ 
lUd  b(  Dl.  rhanaon  mud   Mi.  HaTis,  wars  mleeUil  Ibi  UiaM  t*>lt]*'n"il  ^J  U"  •dita 

udlhe  iMnlUof  lia  lut ■" '■'■ ■■'■' — ' '"  "■'■  ■ — ^ 

U  S«  hli  paper  in  lol. . 
PoggaadDrf^  ADDftlaa. 


Cliulaa  CiUDai,  £»[..  afSl.  Palanbaif.    Baa  F<i(iii»lorfV  Amulen  1839.  Ns.  7. 

"  riB«Dtla.    Baa  Lond.  Edinb. 
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Chabaaie  is  met  with  in  the  fissures  or  cafilies  of  lonie  ba- 
saltic rocks,  or  within  geodes  of  quartz  or  agate,  which  are  dis- 
seminated in  those  rocks.  It  is  thus  found  in  large  and  very 
beautiful  crystals  in  the  amygdaloids  of  Faroe,  Iceland,  and 
Greenland,  oflen  associated  with  stilbite  and  green  earth. 
Splendid  specimens  occur  in  a  kind  of  greenstone  rock  (the 
grausttin  of  Werner)  at  Aussig  in  Bohemia.  Smaller  but 
more  transparent  varieties  are  met  with  in  the  basalt  of  the 
Giant's  Causeway ;  disposed  on  trap  and  accompanying  stil- 
bite at  Kilmalcolm  in  Renfrewshire,  where  they  are  sometimes 
of  a  reddish  color;  in  the  Isle  of  Skye,  and  elsewhere  in  the 
west  of  Scotland  ;  also  at  Gustafsberg  in  Sweden ;  in  the  agate 
balls  of  Oberstein  in  Deuxponts;  and  at  Husavic  in  Iceland, 
in  small  transparent  crystals  filling  the  cavities  of  the  fossil 
Venus  Islandica.     It  does  not  occur  massive. 

The  trap  rocks  of  the  United  States  have  furnished  several 
localities  of  this  mineral,  as  at  Deerheld,  Mass.,  Farmington 
and  Cheshire,  Conn.,  where  it  is  accompanied  by  prehnite. 
But  the  crystals  are  inferior  in  beauty  and  size  to  those  from 
foreign  localities,  and  they  rarely  present  any  modili cation 9. 
The  finest  have  been  obtained  at  Bergen,  N.  J.,  where  they 
are  assodated  with  apophyllite,  stilbite  and  calc-spar.  At 
Chester,  Mass.,  and  Hadlym,  Conn.,  it  occurs  in  mica  slate. 
At  West  Farms,  West  Chester  County,  N.  Y.,  and  at  Harlem, 
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IMU-  New  Tork  city,  it  ia  aasooiited  with  stilbite  ind  Hen 
]«ndite.  At  th«  latter  place  its  color  is  yellow  or  browniah- 
red.  Crystals  haTing  the  same  color  have  also  been  fonnd  at 
StODiagton,  and  others  of  a  yellowish- white  color  at  North 
KilllDgworth,  Conn.,  in  piimitiTe  rock,  by  Prof.  Shepard. 
The  aieiiite  of  Charlestown,  Mbbb.,  has  also  fuiniabed  many 
very  good  specimens  of  the  colorteas  variety. 

AcADiALiTe.  This  variety  of  chabasle,  if  such  it  ia  to  be 
considered,  is  foaod  in  the  trap  rocks  of  Nova  Scotia.     The 

Srincipal  locality  is  on  the  northern  shore  of  the  Basin  of 
lines.  The  crystals  are  of  variable  color,  but  usually  wine- 
yellow,  or  flesh  red,  and  present  highly  polished  faces  some- 
times more  than  an  inch  in  length.  They  are  more  or  leas 
modified  on  their  superior  edges,  and  lateral  solid  angles,  by 
single  planes,  and  not  unfrequently  united  in  bemitropes. 
Fig.  3  is  one  of  the  commonest  secondary  forms  of  this  mine- 
ral from  Nova  Scotia.  Sometimes  the  solid  angles  alone  are 
replaced,  as  are  also  very  rarely  the  terminsi  edges,  as  in  fig.  3,* 
Faces  of  the  primary  planes  much  curved  and  striated,  so  as 
to  prevent  Ihe  accurate  use  of  the  goniometer.  But  accord- 
ing to  Prof.  G.  Rose,  the  acadialite  offers  no  variation  in  its 
angles  compared  with  common  chabasie.  Tamnau  had  sa[H 
posed  it  probable  that  the  variations  in  the  angles  of  chabasie, 
as  given  by  different  authors,  were  owing  to  changes  in  the 
chemical  composition  of  the  mineral.  The  result  by  Prof.  G. 
Rose,  seema  lo  show  that  this  is  not  the  case  to  any  apprecia- 
ble  extent,  even  where  there  is  the  greatest  difference  in  com- 
position .t 

CAPORCIANITE. 
This  substance  was  first  observed  by  Dr.  Paolo  Savi  at  Ca- 
porciani,  in  the  valley  of  the  Cscino,  where  it  occurs  in  a 
copper  mine,  and  has  been  described  by  him  in  his  Mtmortt 
r  strvire  alio  studio  della  coitihiziane  Jiiica  della  Toscaxa, 
evidently  belongs  to  the  class  of  zeolites,  and  it  conducts 
itself  perfectly  similar  to  the  other  zeolites  in  so  far  as  its  fria- 
bility and  relation  to  fluxes  are  coDcerned;  bat,  according  to 
Dt.  Anderson,  who  has  examined  and  analyzed  this  mineral,! 
it  differs  from  them  in  this  much,  that,  previous  to  melting,  it 

■  I  rira  Ilila  flfnn  on  lh«  aDlborilj  oTDr.  Tmhuid,  oT  B«rIiB,  tot  I  ban  narar  wan  a 
erjiti]  from  Nava  SoatiH,  whicji  axtoLlj  repraBwU  (bit  Bodifloalion.    [An.  Bd.] 

1  Baa  Ud  nlualila  "  Uonornph  an  Oiabuia,"  b;  Dr.  Tannaa  of  Barlia,  la  which 
ba  hu  f  iren  biirai  at  M  tha  oeegiriiK  tarat  *t  lUa  ulaaial,  and  Matad  iu  noM  iia- 
portaiillosaliliat.    [Ah.  Ed.] 

t  Tiui.  sf  Uia  Rot.  Sac  of  Edlnb.,  TsL  IT.,  nut  B,  p.  na. 
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sweUB  mt  only  to  a  Tory  incoomder^le  degree;  fi>r  it  mdta 
almost  at  the  same  instant  that  the  Bvelliog  manireaU  itaelC. 
Ita  analfsia  yielded  the  firilowing  reeolta: 


Urn* 11-Sf, 

Munxi* IM{'* 

PoUMk  11) 

Wiui 13-I  — UW7, 

The  monatomic  bases  being  expressed  by  r,  Dr  Aaderaoa, 
from  the  contained  oxygen,  determined  the  formula  thus, 
(r,  Al,  S,  and  Aq,  being  to  each  other  as  1:3:8:3)  — 
i^-|-3AIS*+3Aq.  Rammelsberg  haa  given  a  somewhat  dit 
ferent  formula. 

Caporcianite  thas  atands  chemically  in  near  relation  with  an- 
alcime,  chabasie,  and  Levyne,  from  which  it  is  separated  merely 
by  the  difference  in  the  quantity  of  water  which  it  contains. 
They  all  consist  of  a  bisilicate  of  the  first  as  well  as  of  the  sec- 
ond term;  and  the  quantity  of  oxygen  in  the  alumina  ia  in  all 
of  them  three  times  that  contained  in  the  monatomic  basis. 

It  occurs  in  masses  composed  of  crooked  fibres  of  a  greyish 
red  color,  but  the  crystal lographical,  as  well  as  the  ordinary 
physical  characters  of  this  mineral,  hare  not  been  given  in 
the  single  notice  which  the  editor  has  seen  of  it,  and  he  has 
not  been  able  to  obtain  the  work  here  referred  to,  in  which, 
it  is  presumed,  they  are  stated  at  length. 

PHAKOLITE. 
This  mineral  occnrs  in  small  crystals  in  the  Bohemian  Hit* 
telgebirge,  and  has  been  usually  supposed  to  be  nearly  allied 
to  chabasie,  having  for  its  primary  form  a  Rhomboid  differing 
bnt  a  few  minutea  in  its  angles  compared  with  that  of  chaba- 
sie; one  being  94°,  and  the  other  94°  24',  according  to  Brei- 
thaupt,  who  supposes  the  phakdite  to  be  a  distinct  species. 
Tamnaa  has  referred  ub  to  three  figures  in  his  Monograph  on 
chabasie,  which  perfectly  represent  the  forraa  of  phnkolite,  and 
be  seems  to  have  no  hesitation  in  classing  it  with  chabasie.  In 
its  characters,  B  B,  and  its  physical  relations  generally,  there 
is  also  a  close  resemblance  between  the  two  minerals.  But 
in  oppotjition  to  this  view,  we  are  now  presented  with  an  anal- 
ysis of  the  mineral  bf  Dr.  Anderson  of  Edinburgh,  and  also 
by  M.  Rammelsberg,*  showing  a  very  marked  disagreement 
in  their  chemical  constttntion.  They  have  given  the  follow- 
ing results : 

•  TnBt.<irtb>BgT.0<<e.orBdinli.,  niL«.,pDiB,B.331  auiMlilwnr^  Hu4«ar- 
wbDcb  dM  sli*iBiM8«  Thdh  d«  HiBanlofi*,  (FinlSapplanHal),  p.  lU. 
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Alumln* UMBO (g,^ 

Hod* l-SM)      0« 

Lh» la^xL  lO-tf 

Munfdi >J43f'- (HM 

Pouih ISMJ     1-SS 

Wuec II-aiSstMOO.  Aitdamu    IS^ObcUKKM.  SisnwIibiTf. 

The  mineralogical  formula  obtained  from  these  numbera 
bj  calculating  the  quantities  of  oxjgen,  ia  thug  stated  b^  Dr.    . 
Anderson,  (r  expressing  the  monatomic  bases,  Gal,  Mg,  K,  N), 
rS»+2AiS+3Aq. 

It  appears  then,  that,  unlike  chabasie,  phakolite  belongs  to 
that  class  of  hydrous  trappean  minerals,  which  consist  of  a  ter- 
silicate  in  the  first  term,  as  here  expressed,  and  in  the  second 
of  a  simple  silicate  of  the  base  along  with  water.  It  thus  hears 
a  much  nearer  resemblance  to  mesotype  and  mesolite,  though 
none  in  crystalline  form.  This  mineral,  according  to  Dr. 
Thomson,  has  lately  been  found  in  Ireland. 

Rammelsberg,  from  his  own  analysis,  is  disposed  to  regard 
this  mineral  as  a  mixture  of  Acadialite  and  scolezite  with  an 
additional  atom  of  water.  (See  First  SuppkmetU  to  his 
Handworttrbuch,  p.  1 12. 


ipu,  H.     U1TJ1H.  onsnB-,  (Eifini.  Jfln  if  StL,  iL,  33l>) 
a,  (/M,  T.  333.)    VdIcuu  le>f  UDi,  D. 

Combination  of  silica,  alumina,  lime,  and  water,  with  a  little 
■oda  and  potash. 


Oatda  el  Inu.  • . 
OiiSe  of  mukiu 


te-M  TbonKD.  »«1  BtiulloE.         ]01'T7  ComalL 

The  formula  indicating  the  composition  of  this  firom  the 
last  analysia,  as  stated  by  Connell  is,  S(Cal,N,K)+3Alj3H- 
6Aq.  It  thus  differs  from  chabasie  in  containing  one  atom 
less  of  silica,  and  one  atom  less  of  water ;  and  from  Acadialite 
in  containing  two  atoms  less  of  silica, 

Sp.  Gr.  2-198  —  2^.      H.  =4-0. 

Primary  form  a  Rhomboid  of  79*  29'.  The  cdor  of  tbia 
epeciea  is  while,  or  milk  white.  Semi-transparent;  lustre  vi- 
treooa ;  streak  white ;  clearage  indistinct,  parallel  to  the  fkoM 
of  the  primarjr ;  fracture  imperfect  concboidal ;  brittle. 
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Upon  charcoal  it  intumescea,  and  with  salt  of  pboephoTDs 
*  yields  a  traDsparent  globule,  which  contains  a  skeleton  of  sil- 
ica, and  becorhes  opake  on  cooling.  In  the  glass  tube  it  gives 
off  a  considerable  quantity  of  water,  nhitens,  and  becomes 
opake;  but  it  is  not  soluble  in  acids,  nor  does  it  gelatinize 
with  them. 

Sir  David  Brewster  subjected  this  mineral  to  optical  exami- 
nation, and  named  it  in  compliment  to  Mr.  Levy,  who  bad 
previously  examined  its  crystal  log  rap  hie  properties.  He  has 
shown  its  character  in  this  respect  to  be  different  from  chaba- 
sie,  thus  affording  with  the  crystallographical  diff^ences  ob- 
served by  Haidinger,  evidence  of  ita  distinct  nature  compared 
with  chabasie.  This  evidence  is  now  confirmed  by  the  analy 
sis  of  Conneli.*  It  occurs  disposed  in  cavities  of  trap,  asso- 
ciated with  aciculai  and  radiated  mesotype,  st  the  Little  Deer- 
tark  of  Glenarm,  county  Antrim;  also  at  Skagastrand  in 
celand ;  at  Dalanypen  in  Faroe;  Godhaveo  in  Disco  Island, 
Greenland;  in  the  Vicentine;  and,  though  rarely,  in  large 
reddish  colored  opake  cryatala  at  Hartfield  Mo5s  in  Renfrew- 
ahire.     Mr.  Connell  has  also  found  it  in  the  Isle  of  Skye. 

TOURMALINE. 

Touindb.W.   acbotl.Br.   RbombaidiCToainiMtliic.J.   Rhcn)flb»ln) TomiGn*, M. 

ApkriiiM.    BuWIUU.    luUcoliu.    TurmiJui  ihombohidnu,  D. 

Combination  of  silica,  alumina,  oxide  of  iron,  and  lime, 
with  small  proportions  of  magnesia,  potash,  soda  and  bormcic 
Bcid. 

BIlAt         Brtwu.  BML  aiaik.  Awn. 

BltAHMin.  SuGotbud.    Kariabrioki.  GiHnlaiid.  Orion).  N.H 
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The  composition  or  tliia  mineri],  u  compiising  the  black, 
green,  browa,  red,  uid  blae  Tuieties,  differs  so  much,  thst 
chemists  hare  not  attempted  to  express  it  by  a  formula.  Bo- 
lacic  acid  is  coDtaioed  in  all  these  ruieties,  and  lithii  in 
labellite. 

Sp.  Or.  3-0  —  3«.    H.  =  7-0  —  7  5. 

It  occurs  both  in  semi-crjstalline  prisms  of  irregular  form 
and  deeply  striated  on  the  surface,  and  in  prisms  of  six  or 
more  sides,  rarioiisty  terminated,  the  two  terminations  being 
generally  dissimilar.  Sometimes  these  prisms  are  extremely 
short  and  thick,  and  at  others  are  acicular  or  even  capillary. 
Its  color  is  usually  black,  dark-green,  or  brown ;  tbe  latter  b^ 
ing  generally  translucent  in  one  direction  and  opake  in  the 
other,  the  black  altogether  opake ;  externally  the  crystals  ats 
qilendent.  The  primary  form  is  considered  to  be  an  Obtuse 
rhomboid  of  133°  SC,  and  46°  IV.  Cleavage  and  fracture 
uneven  and  imperfect.  It  is  not  so  hard  aa  quartz.  One  of 
its  remarkable  characters  is,  that  it  becomes  electric  when 
heated  ;  the  termination  which  presented  the  greatest  number 
of  planes,  was  supposed  by  Haiiy  to  exhibit  in  all  cases  tbe 
positive  or  vitreous  electricity,  while  that  which  consisted  of  the 
smaller  number,  indicated  the  negative  or  resinous  —  an  infer- 
ence, however,  which  more  recent  experiments  have  proved 
not  to  be  uniformly  true.*  B  B,  the  black  tourmaline  of  Bovey 
intumescei,  and  becomes  a  black  scoriaceous  mass ;  with  borax 
it  fuses  into  a  Iransparent  glass.  Fused  wilb  a  mixture  of 
fluor  spar  and  bisulphale  of  potash,  it  communicates  to  tbe 
flame  a  transient  green  color.t 


e^(/r] 


.., ,   .  nirT  HiBmboM,  of  whlcO 

!d  by  ■  irinnEulir  pUua  in  fip;.  S,  Ha  well  u  each  lateral  solid  ingfe, 
ly  pltoei  which  form  the  ordiury  ili-aidcd  prun  of  diia  miuerd ;  the 
■■'    ■  In  6g  3. 


bypli 

Mgeg  of  the  priam  are  loodified 


■  TiM  ptwDDinflnk  atihu  pfTB-fllodncUr  of  mlVflnlBT  Jttt«  llUlf  1 
Prof.  FftrbM  of  Ediahur^,  wad  muif  imporlAiil  muru  TnTi  Im*ii  t 


jf  BHOHnl, 

•iHtrlclif  lini  w  ■  miiinsn,  whan  Iha  ipttd  of  ewlinf  ku  bitaima  tompi 
kw.  lit  hu  Dodsvd  lb*  liaiiiltr  lk«,  Ihil  ■  tiyiBl  sflMnuliiit  prwnwj  <M 
■  tItnoupDii  11  both  •itniniiiK,  iiUls  Um  »>i»n1  psRiv~>rti  •'«■  rHiooii 
trilid.  Tniii.Xo7.Boo.,Edliib.nI.i1IL  [Ah.  Eh] 
t  Tbt  M>h>r  (•  man  iiiUiinly  hh  vbiii  Hw  mini  Sai  < 
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Tounoaline  is  confined  to  primitira  rockB,  such  aa  gneiss, 
granite,  mic&'^chiBte,  &c.,  and  to  the  Teins  which  traTerae 
theae  rocks.  The  largest  and  most  striking  black  crystals  oc- 
cur in  Greenland;  at  Horlberg  near  Bodenroaia  in  Bavaria ; 
at  Kariabricka  in  Sweden ;  and  near  Bovej  in  Devonshire, 
coating  the  cavities  of  red  granite  and  associated  with  apatite ; 
small  brilliant  black  crystals,  having  much  the  aspect  of  tin  ore, 
are  met  with  imbedded  in  white  quartz  in  Norway,  at  St.  Just 
in  Cornwall,  and  in  decomposed  felspar  at  Andreasberg  in  the 
Hartz ;  these  are  known  as  Apkriate.  Large  curved  crystal- 
line prisms  occur  in  granite  at  Portsoy  in  Banfishire ;  also  in 
Norway,  Saltzburg,  the  Tyrol,  and  Saxony,  —  the  name  Schorl, 
which  is  applied  to  this 'variety,  being  derived  from  the  village 
of  Scborlan  in  the  latter  country. 

Tourmaline  is  also  met  with  in  pale  yellowisb-brown  crys- 
tals imbedded  in  talc  at  Windisch  Kappel  in  Carinthia;  in 
pale^een  trantlucent  crystals  in  dolomite  at  St  Gothard ;  of 
a  darV  piatachio-greeo  color  in  Brazil ;  and  nearly  pure  while 


pmrlK  !•  IkHi  atmnd  <a  iIm  naUat  at  tha  i 
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in  Siberia  and  Switzerland.  In  Elba  the  crystals,  when  traii^ 
parent,  frequently  exhibit  pBialleJ  zones  of  distinctly  different 
colors,  being  red  at  the  two  exlremes,  and  dark^blue  in  the 
centre,  or  partly  grasa^Teen  and  partly  azare-blue,  &o.  Toor- 
maline  posseases  the  singular  property  of  exhibiting  different 
colors  according  aa  it  is  viewed  parallel  or  perpendicular  to 
the  axil  of  its  crystals,  and  almost  invariably  is  less  transp^ 
leot  in  the  first  of  these  directions  than  in  the  last. 

In  the  United  States,  a.  rare  clove-brown  tourmaline  occurs 
in  talcose  slate  at  Orford,  N.  H.,  crystallized  specimens  of 
which  are  more  than  two  inches  in  diameter  and  six  inches  in 
length,  sometimes  with  perfect  terminations.  Also  a  rsdiated 
rariety  of  the  same  color  is  abundant  at  this  locality.  Ita 
analysis  by  Dr.  Jackson  is  giren  ut  the  beginning  of  this  arti- 
cle. The  common  black  variety  has  numerous  localities,  a 
few  only  of  which  will  be  named,  as  at  Richmond  and  Lyme, 
N.  H.,  in  white  quartz  and  talcose  slate,  the  crystals  being 
regularly  terminated;  at  Paris  and  Brunswick,  Me.,  Monroe 
and  Haddam,  Conn.,  Greenfield,  N.  Y.,  and  Chester,  Dela- 
ware County,  Fenn.,  —  where  the  crystals  possess  highly  pol- 
ished surfaces,  and  are  of  considerable  magnitude.  Two  of 
these  crystels  are  shown  on  the  opposite  page;  for  others 
consult  the  treatises  by  Dana,  Shepard  and  Beck.  The  red 
and  green  varieties  have  been  found  at  Paris,  Me.,  and 
Chesterfield  and  Goshen,  Mass.  Specimens  from  the  former 
place  are  celebrated  for  their  gem-like  purity  —  the  outer 
portion  oE^en  consisting  of  a  deep  green  tourmaline  encloa- 
ing  a  transparent  rubellite,  some  of  the  crystals  being  two 
inches  in  length,  and  an  inch  in  diameter.  Specimens  from 
Chesterfield  are  similarly  united,  but  they  are  small  and  ex- 
ceedingly brittle.  They  penetrate  a  smoky  quartz,  and  are 
accompanied  by  Cleavelandite,  in  a  vein  of  granite  traversing 
gneiss.  The  blue  variety  [indicolite)  occurs  ia  the  greatest 
perfection  at  Goshen;  less  beautiful  at  Paris.  A  cinnamon- 
brown  variety  occurs  at  Oouverneur,  N.  Y.,  in  crystals  which 
are  highly  modified ;  also  at  Newton,  N.  J.,  and  Carlisle,  Mass. 
1.  Inoicolitb.  Tourmaline  d'Uto.  Blue  tourmaline  con- 
taining more  oxide  of  iron  than  oxide  of  manganese.  Silica 
40-30,  alumina  4060,  boracic  acid  MO,  oxide  of  iron  4-86, 
oxide  of  manganese  1-50,  Ltthia  4-30,  water  3-60.  —  Arfwtd- 
son.  In  crystalfl  of  an  indeterminate  form  and  presenting  an 
indigo-blue  color  (hence  its  name).  Alone  BB  it  whitens, 
intumescea  slightly,  and  becomes  scoriaceous  on  the  snrfsce, 
but  does  not  melt  With  borax  it  fuses  with  effervescence, 
but  more  difficultly  than  rubellite. 
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Its  principal  locality  is  the  iron  miDe  of  the  isltn^  of  UtOD 
near  Stockholm,  where  it  occufa  disseminated  in  a  gangue  of 
quartz,  steatite,  and  felspar. 

2.  Grebn  Touhhalinb.  This  rariety  from  Brazil,  and  a 
ppecimen  from  ChesterGeld,  Mass.,  yielded  the  following : 


pTDLoiida  nriKH. 

PntOMide  oT  nuBfviMi 


sr-oacnMiiD.  n-sT  OiMiiik 


3.  Rdbelute.  Siberile.  Tourmaline  Apyre,  H.  Apyrite. 
Tourmaline  rouge.  Tourmaline  containing  more  oxide  of 
manganese  than  oxide  of  iron.     Sp.  Gr.  3  059. 


The  rubellite  presents  various  shades  of  red,  from  a  slight 
tinge  to  a  fine  pink,  and  sometimes  a  violet  color.  Its  crys> 
tals  are  rarely  distinct,  being  commonly  closely  aggregated. 
Alone  on  charcoal,  B  B,  it  tarns  milk-while,  intumesces,  splits, 
vitrities  on  the  edges,  but  does  not  fuse ;  with  borax  it  forms 
a  transparent  glass;  on  platina,  with  soda,  it  exhibits  to  an 
intense  degree  the  green  color  indicative  of  manganese.  It 
occurs  imbedded  in  lithomarge  near  Ehathe  rise  burg  in  Sibe- 
ria; and  accompanying  lepldolite  at  Rozena  in  Moravia. 
Some  of  the  Siberian  specimens  exhibit  internally  a  brown  or 
blue  color,  surrounded  with  carmine-red  or  some  other  lighter 
tinge,  or  internally  a  red  hue  bordered  with  pistachio-green. 

EDINGTONITE. 

Haml-pjninidil  FaUijw,  Bmilmir.*    Vnkun  baalqakdiatiH,  D. 

According  to  Turner,  it  contains  silica  35  09,  alumina  ST-fiG, 
lime  13-66,  water  13'33,  and,  as  he  supposes,  about  10  or  13 
per  cent,  of  alkali. 

Sp.  Gr.2-7— 2-75.     H.  =  4'0— 4-5. 

■  BnwMv^  Edb.  law.  oTSsl.,  nL  UL,  ^  )». 
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Occurs  in  small  extremely  diatiDCt  greyish-white  translnceot 
crystals,  whose  primary  form,  according  to  Hadioger,  is  a 
Right  square  priam.  The  secondary  form  under  which  it  oc- 
curs is  a  hemihedral  crystal,  the  upper  and  lower  basal  edges 
of  the  same  lateral  face  being  diflerently  modified.  Lustre 
vitreous;  streak  white;  brittle.  Cleavage  perfect  parallel  to 
the  lateral  planes.  B  fi  it  fuses  into  a  colorless  mass,  though 
a  pretty  strong  heat  is  necessary  for  that  purpose.  It  yields 
water  when  exposed  to  high  temper  at  ures,  and  becomes  at  the 
■ame  time  opake  and  while. 

Edinglonite  was  remarked  by  Heidinger  on  a  specimen  of 
Thomsonile  from  Dunbartonshire,  in  the  collection  of  Mr, 
Edington  of  Glasgow.  Its  peculiar  crystalline  form,  specific 
grarity,  and  hardness,  are  sufficiently  characteristic,  although 
ttora  its  extreme  scarcity  a  satisfactory  analysis  has  Dot  yet 
been  made. 

KBOKY  OOLITE.' 

KrokjAalila,  ifanHiL     BLu  BlunaUin,  JTI^nU.     Bldanii  flbnam,  D. 

Of  this  there  are  two  varieties  ;  one  like  asbestus,  the  other 
fibrous ;  neither  being  in  distinct  crystals. 


W  81  SlHHHJH.  M^  BtTDBUT«. 

Sp.  Gr.  3-2  —  3'39.  H.  above  4  0. 
Color  lavender-  or  indigo-blue ;  streak  lavender-blue  or  leek- 
green.  Occurs  in  fibrous  masses  which  are  flexible  and 
eiutic  like  asbestus,  and  compact;  opake;  lustre  silky;  not 
magnetic;  not  affected  by  water  or  acids.  It  resembles  asbes- 
tus; but  is  distinguished  from  it  by  the  melting  of  its  fibres 

•  Fnm  aeMtfi  Ilk*  wmI,  «a  Mcmmt  of  lit  JltWkUHj  isM  miaaU  UuHdb 
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when  held  in  the  flame  of  a  spirit  lamp.  The  mineral  itself 
melts  before  n  strong  red  heat  into  a  bUck  opake  magnetic 
globule.  With  borax  it  forms  easil;  a  transparent  g^een- 
colored  ^ass. 

lis  localilj  is  the  Orange  Rirer  in  Southern  Africa-    It  waa 
first  described  b;  Haussman  and  Strome;er  in  1830. 


if  soda,  silica,  and  peroxide  of  iron. 


M-IO  BemliM. 

Formula :  SFSM-NS'.  The  analysis  bj  Lehunt,  gi^es  only 
two  atoms  bisilicate  of  iron. 

Sp.  Gr.  3  5.     H.  =  60  —  65. 

Primary  form  an  Oblique  rhombic  prisra  of  BG"  57',  and 
93°  3'.  Opake ;  when  in  thin  fragments  translucent,  and  ex- 
hibiting a  yellowish-brown  tint;  lustre  vitreous;  streak  pale 
yellowish-grey;  cleavage  distinct  parallel  to  M,  less  so  paral- 
lel to  r,  I,  and  s ;  fracture  imperfect  conchuidal ;  aurface  of  r 
irregularly  striated  longitudinally. 


M  on  M  orerr 88"  6* 

1  on  > 119    SO 

edge  belvreen  i  ud  >  to  )   ,^      -, 

the  face  r {  '**      " 

the  aogla  o  ft  c SS    IB 


Frequently  macled  parallel  to  r.  Alone,  B  B,  achmitc  fnaei 
readily  into  a  brilliant  black  globule ;  with  borax  forms  a  giau 
colored  by  iron ;  and  when  reduced  to  powder  is  acted  upon 
by  the  sulphuric  and  muriatic  acids. 

This  is  a  tare  mineral,  its  only  known  locality  being  Ruft- 


m  aitfitj,  t  ftaU,  ftwn  tli«  (orvi  of  iti  ojvuls. 
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tlemjr,  near  Koagahetg,  ia  Norway.  It  there  occurs  in  ct79- 
tala  Bometimes  a  mot  long,  imbedded  in  granite,  which,  how- 
ever, from  their  frangibility,  are  not  easily  disengaged  entire. 
It  waa  described  by  Stromeyer  and  analyzed  by  Berzeliue  in 
1821. 

CDMM[NGTONITE. 
Dr.Titmm.    (OmJina,  (c,  L,  p.  409:)    Ani^uu  Kopifiimii,  O. 


Frulinid*  oriDU(u<i*„  7-80 


UT-GS  Huir. 

Formula  by  Dr.  Thomson :  3FS  +NS3+MnSH-lJAq. 
Sp.  Gt.  3-20.    H.  =  275. 

This  mineral  occurs  in  fine  needles,  forming  tufts  of  crys- 
tals, which  diverge  slightly  from  one  another.  According  to 
Shepard  it  offers  a  cleavage  parallel  to  an  oblique  rhombic 
prism.  Color  greyish- white.  Lustre  silky.  Opake  or  trans- 
lucent only  on  the  edges.  Alone  it  does  not  melt  B  B ;  with 
soda  it  elTervesces  and  fuses  into  a  dark  colored  globule;  and 
with  borax  forms  a  black  glass,  indicating  the  presence  of 
much  iron  and  manganese.  It  is  found  at  Cummington  and 
Plainfield,  in  Massachusetts,  in  mica  slate  associated  with  gar- 
nets.    By  most  mineralogists  it  is  united  with  epidote. 

CHLOROPH.iElTE.* 
Dr.  UtcCnllocli.    (  WaUrm  lilu  i^acelimii,  I.,  p.  SH) 

This  mineral,  when  newly  broken,  is  of  a  green  color, 
varying  from  the  fine  transparent  yellow-green  of  olivin,  which 
it  sometimes  resembles,  to  the  dull  muddy  green  of  steatite,  to 
which  it  then  bears  an  equal  similitude.  After  a  few  hours' 
exposure  it  turns  darker,  and  shortly  becomes  black.  The 
fracture  is  generally  conchoidal.  It  is  so  soil  as  to  be 
scratched  by  a  quill,  and  is  brittle.  Specific  gravity  2'020. 
BB  it  remains  unchanged,  neither  cracking  nor  sensibly  alter- 
ing its  color  nor  translucency.  Consists  principally  of  silica 
and  iron,  with  a  little  alumina,  and  probably  an  alkali. 

It  is  found  imbedded  in  the  amygdaloid  of  Scuirmorc  in  the 
Isle  of  Rum,  the  base  being  either  a  basalt  or  a  black  indura- 
ted clay-Blone.  It  also  occurs  in  Fifeshire,  in  Iceland,  and  in 
the  United  Slates,  at  Gill,  Mass.,  and  at  Southbury,  Conn. 

ti  t^udiif  tt  t  (IMS  BplBr  [wbra 
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The  nodalea  ire  geneially  rcxiad,  and  tu-j  from  tbe  rise  of 
k  radish  seed  lo  that  of  a  pea  and  upwards;  loiDetiiaes  thej 
■re  hollow. 

LEHUNTITE." 
Camput  uolit^  TltBHK    lOaltiiim,  >t^  L,  p.  336.] 

Dr.  Thomson  has  givan  this  Dame  lo  a  speciea  of  zeolite 
which  occurs  at  Ulen  Arm,  a  precipice  on  the  east  coaat  of 
the  county  of  Antrim,  in  an  amjgdaloidal  rock.  Ita  constita- 
ents,  by  the  analysis  of  Dr.  R.  D.  Thomson,  are: 


If  we  allow  for  a  amall  deficiency  of  silica,  the  constitntion 
of  Lehuntite  ia  three  atoms  bisilicate  of  alumina,  one  atom 
biailicate  of  soda  and  lime,  and  three  atoms  water.  Formnla : 
3AIS«+{|N+iCal  jSH-SAq. 

Sp.Gr.  1-953.    H.  =  3-75. 

Color  flesb-red.  Appears  to  the  naked  eye  like  a  Inrop  of 
sugar.  Under  the  microscope  it  appears  to  be  composed  of 
minute  scales.  The  mass,  when  brolEen  in  two  exhibita  the 
appearance  of  five  distinct  layers,  three  of  them  flesh-red,  and 
two  of  them  white  lines  separating  the  flesh-red  portion  into 
three  portions.  Or  it  may  be  described  as  a  flesh-red  mass, 
with  two  parallel  white  lines  near  the  centre.  Translucent  on 
the  edges.  B  B  fuses  into  a  white  enamel.  With  carbonate 
of  soda  it  melts  easily  into  a  white  enamel.  With  borax  or 
biphosphate  of  sods  it  forms  a  transparent  bead  with  a  silica 
skeleton,  which  becomes  opake  on  cooling. 

EUDYALITE.t 
Boiajt,  Onmttir.  Eudldrta.  (Jmnmh  Mm*. , p.  M.)  CMbanmliii  [tamh^gJmi ,  D. 

Composed  of  silica,  soda,  zirconia,  lime,  the  oxides  of  iron 
and  manganese,  muriatic  acid,  and  water. 


OiMsiiriraii.... 


Id  howr  ttOtfttIa  LibinL 
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Talcing  the  last  aaalrsis,  Beudant  gives  this  formula: 
ZSH-3(N,C8l,F)S» 

Sp.  Gr.  2-89.     H.  =  50— 5-5. 

Eadyalite  occurs  both  massire  and  cryetaliized,  but  the  crjps- 
tala  are  generally  small  and  irregular.  The  following  figure, 
however,  ia  taken  from  a  very  perfect  crystal  nearly  an  inch  in 
diameter,  which  was  brought  from  Greenland  by  Giesicki. 
And  the  remarkably  fine  crystal  in  the  possession  of  Hr. 
Brooke  of  London,  having  numerous  secondary  planes,  has 
been  measured  by  Levy,*  who  ascertained  its  primary  form  to 
be  an  Acute  rhomboid  of  73°  40',  and  106°  20'. 


PODPoTBm  ....  106°  M' 

P  on  « 126    13 

Pon« 148     10 

P  on  o lis    S3 


Its  color  is  red  or  brownish-red,  and  generally  somewhat 
translucent;  lustre  vitreous,  cleavage  parallel  to  o  very  per- 
fect, less  so  parallel  to  z ;  fracture  conchoidal  or  uneven. 
BB,  it  fuses  into  a  leek-green  scoria;  and  when  reduced  to 
powder  loses  its  color,  and  gelatiuizes  with  acids.  This  min- 
eral was  distinguished  by  Stromeyer ;  ita  locality  is  Kangerdlu- 
U^k  in  West  Greenland,  where  it  occurs  either  accompanying 
Bodalite  and  hornblende,  or  imbedded  in  compact  white  fel^ar. 

■  Edinlnrib  Jmm),  lU.,  BL 
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CLASS   III. 

ACIDS. 


Of  the  acids  on);  three  have  been  found  in  the  nncombuied 
state,  viz.,  sulphuric,  boracic,  and  arsenouB  acids. 


.H.«<»u     Ai]U  ^uJplinrLca,  D. 

This  acid  haa  been  found  in  its  natural  state  iu  the  ca?enis 
of  the  rolcanic  mountain  Zaccolino,  near  Sienna.  The  con- 
cretions are  in  the  form  of  cauliflowers,  depending  from  the 
roois  of  the  grottoes,  and  adhering  to  sulphate  of  lime.  Prof. 
Fictet  mentions  a  cavern  near  Alx  in  Savoy,  from  the  roof  of 
which  this  acid/miied  with  water  and  a  little  sulphate  of  lime, 
is  observed  to  drop.  It  was  also  noticed  bj  Dolomieu  in  the 
caverns  of  Etna. 

In  the  United  States  a  remarkable  locality  of  this  acid  ex- 
ista  in  the  town  of  Byron,  Oennesee  county,  N.  Y.  It  is  a 
spring  from  which  the  dilute  acid  flows  in  quantity  sufficient 
to  carry  a  )ight  grist  mill ;  the  water  at  all  tiroes,  being 
sufficiently  acid  ,to  give  the  common  test  with  violets,  and  to 
coagulate  milk.  It  destroys  and  chars  the  vegetable  matter 
with  which  it  comea  in  contact.* 

NATIVE  BORACIC  ACID. 
8uiaUD(,  J.    PiiuH^e  Boiuis  Acid,  M.    Aeidim  Banalg«u,  D. 

The  pure  varieties  consist  of  botoa  33-68,  and  oxygen 
66'!^;  or  1  atom  boron+3  atoms  oxygen.     But  they  are  asu- 

•  8h  ■  puUootir  dNSilptloa  of  tUi  ifriai  by  tk*  kU  Flo£  CMOS,  is  tb«  Ab«.  Jaw. 
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■llf  mixed  mecbinicdlj  with  uTera)  other  substances.    Klap- 
roui  found  a  specimen  of  sassolite  to  consist  as  follows. 

Bu»nu.  ToKanf. 


Sabikiu  sf  mifna^i lO-SO       Bolphita  of  an 


AhuiBk. (HK  •*       «  inuib 

Vara^d*  gTiiOD Il>33  "       "piKuidsaTiK 


Bulpbaiie  (0 


Sp.  ar.  1-48. 

In  loose  scslj  particles,  or  crystalline  grains  (probably  six- 
uded  tables),  sometimes  aggregated  in  the  form  of  crasls. 
Color  gref  ish  or  j el lo wish- white.  The  latter  arising  from  ad- 
mixture with  sulphur.  Lustre  pearl;;  taste  acidulous,  and 
lightly  bitter.  It  fusea  readily  at  the  flame  of  a  candle,  and 
yields  a  transparent  glassy  globule,  which  becomes  opake  on 
cooling  if  there  be  any  gypsum  in  union.  When  dissolved  in 
alcohol  it  communicates  to  the  flame  a  fine  green  tint. 

It  occurs  in  a  state  of  perfect  purity,  or  mechanically  mixed 
with  a  little  sulphur,  at  the  island  of  Volcano,  one  of  the  Lipari 
group ;  sometimes  massire  and  in  incrustations  which  present 
a  fibrous  structure ;  and  frequently  pulveruient,  and  disposed 
as  a  loose  coTering  on  the  surface  of  the  sulphur.  It  is  like- 
wise deposited  hy  some  of  the  lagoni  of  Tuscany,  whence 
is  brought  the  principal  part  of  the  boracic  acid  of  commerce. 
It  is  collected  in  water,  and  then  obtained  in  a  solid  state. 
I>uring  favorable  seasons  from  seven  to  eight  thoussnd  pounds 
are  thus  obtsined  in  one  day.t  The  hot  springs  of  Sasso  a^ 
(brd  the  variety  called  Sassoline,  which  is  sometimes  in  stalac- 
tites of  a  white  color,  and  sometimes  spotted  with  yellow.  In 
the  Andes  of  Acatana,  South  America,  near  the  volcano  Put^ 
na,  boracic  acid  was  found  by  Ur.  Blake,  both  free  and  in 
combination  with  soda. 

NATIVE  ARSENOUS  ACID. 

Composed,  according  to  fierzelius,  of  arsenic  76*83,  oxy- 
gen 34' 18. 
It  has  been  found  aecompanying  ores  of  silver,  lead,  and 

•  LoolM  ClHBlotI  OuMU,  Dm.,  1S«L 
t  Dl.  BomUl  oa  tlM  ituklla  of  Tusuj. 
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jiraenic,  at  AndreaabeTg  in  the  Hartz,  alao  in  Bohemia  ind 
Hangar;.  It  occuis  in  minute  capillary  crfstali,  or  it«llae, 
implanted  upoD  other  orea ;  also  in  botryoidal  and  stalactitio 
maBacB. 

Sp.  Gr.  3-69.  H.=  l-5, 
It  haa  a  vitreous  or  silky  lustre,  its  color  being  white  or 
with  a  reddish  or  yellow  tinge.  Transparent  and  opake. 
Taate  astringent  and  sweetish.  BB,  it  entirely  tscapea  in 
white  fumes.  It  is  soluble  in  hot  water.  It  is  probable  that 
its  origin  must  be  ascribed  to  the  decomposition  of  Bone  of 
the  arsenical  ores. 
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CLASS   IV. 

ACIDIFEROUS   EARTHY   MINERALS. 


Under  this  head  ue  compreheaded  those  minerals  which 
chieflf  consist  of  aa  earth  cx>mbined  with  an  acid;  some  of  them 
include  variable  proportioDs  of  oxides  of  iron,  mang^anese,  &.C., 
which  ma;  be  considered  only  as  incidental  ingredients. 

SUBSULPHATE  OF  ALUMINA. 
Al^iniu,  ].     WabiLutIa,  Lin-     Aloniix  SosHiUUt*.     BlUlM.    Tilntpkmu  if 
AlBaat,  narnm. 

Combination  of  snlphuric  acid,  alumina,  and  water. 


VMS  StHHHjai.      9IM»  IHHI  Dqhu 

Its  constitution  is  one  atom  sulphuric  acid,  three  atoms  alu- 
mina, and  nine  atoms  water. 

Sp.  Gr.  1  669.     H.  =  20. 

In  Ten i form  masses  and  botryoidal  concretions,  of  a  while 
or  yellowish- white  color,  occasionally  translucent,  but  more 
frequently  dull  and  opake,  with  an  earthy  fracture;  it  yields 
to  the  nail,  is  meagre  to  the  touch,  and  adheres  to  the  tongue. 
It  fuses  with  difficulty  B  B,  hut  dissolves  readily  in  acids, 
without  efierTesceuce.  It  imbibes  water,  but  does  not  in  con> 
sequence  fall  to  pieces. 

It  occurs  imbedded  in  ferruginoas  clay,  which  rests  on  the 
chalk  strata  on  the  coast  near  New  Haven  in  Susses ;  also  at 
Epernay  in  France,  and  in  plistic  day  at  Halle  on  the  Stale 
in  Prussia. 
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SDLPHATE  OF  ALUMINA. 

Bolphila  of  AJsislu,  AnunjnA.    Almoftn,  Emi 
Og^u  aalfihorla  uid X-t 3S«T 


B»-SlBeiBriD.  <»«4  Tbomcm. 

The  mineral  consists  of  one  atom  salpbate  of  aJumma,  and 
■iz  atoms  of  water.     Formula :  AISl+6Aq. 
Sp.Gr.  1-66.     Very  soft. 

la  crystalline  masses  and  efflorescences.  Color  white,  oc- 
casionally tinged  yellow  when  impure;  translucent;  lustre 
silky ;  taste,  and  comportment  B  B,  similar  to  alum. 

Humboldt  observed  thia  mineral  in  clay-slate  at  Arajra  near 
Cumana ;  also  at  Socono,  and  elsewhere  in  South  America. 
It  is  found  in  large  quantities  in  Bolivia,  and  between  Huaseo 
and  Coquimbo  in  Chili.  Near  Calama  in  Bolivia,  it  forms  a 
bed  from  two  to  four  feet  deep.  — Blake. 

WAVELLITE.- 

Wl'OliU.J.     AlnmliM  HrdraillKiipbaU*,  H.     LuioniU,  D«t«H>.  AiiAi.     Wmmt, 
EUfnOi.   HjdnrgiUilt,  £)»f.    IlTdnuidipliiiiplieuorBluiiiiiia,  ZtMiHii.    Aiuv 

Combination  of  phosphoric  acid,  water,  and  alumina,  with  t 
little  lime,  the  oxides  of  manganese  and  iron,  and  fluoric  acid. 

'3M8 

.so-as 


TSf™****"  ■ 

Amtart 

tnluid. 

Fnibarg. 
...M-oe ..3 

-■»^- 

SB-aeBsn.        m^Fnchi.    M«S  t  udMM.  9946  BMSf 

Formula  as  given  by  Dr.  Thomson  :  3Al^Ph+5Aq. 
Sp.  Qr.  2-337.     H.  =  3  5  —  4-0. 

Primary  a  Right  rhombic  prism  of  133°  15',  and  57°  45'. 

It  occurs  in  minute  crystals,  which  usually  adhere  together 
and  radiate,  forming  hemispherical  or  globular  concretions  from 
a  very  small  size  to  that  of  an  inch  in  diameter.  The  gene- 
ral form  of  the  crystals  is  that  of  a  rhombic  prism  with  diedral 
terminations,  but  the  lateral  edges  of  the  prism  are  sometimes 
replaced;  and  they  are  rarely  sufficiently  distinct  to  admit  of 
measurement.    It  cleaves  parallel  to  M  and  h,  with  brilliant 

•  TTiTaUiU,  la  bonu  af  Dr.  Wnnl,  <(i  diiconni. 

r  Anilnii  of  two  mietlai  flwn  Fnibeii,  bt  Erdminn,  u  liven  in  taramaliban^ 
UutiKKUctaab  4ti  ah«inl>c»««  Tbtik  dai  lUuralofu,  iL,  «& 
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sarfacefl ;  cammoDl;  tranriucent,  soroetiraes  opake,  and  pos- 
aeuing  a  aiikj  or  vitreous  lustre;  color  yellowiah-white,  yel- 
low, sre;iah,  greeu,  or  bluish  j  occasionally  of  a  dingy  browD, 
owing  to  the  progreaa  of  decomposition ;  brittle.  It  is  infusi- 
ble, but  under  the  blowpipe  becomes  white,  opake,  and  loses 
its  crystalline  form,  givini;  a  slight  greenish  tinge  to  the  flame. 
It  is  soluble  in  heated  acid,  without  eOerrescence,  emitting  a 
vapor  which  sometimes,  (fluoric  acid  not  always  being  present), 
■lightly  corrodes  the  glass. 


^g2. 


.  122°  IS" 
.  107    26 


gloagl    ....  174     461 

gloah 112    S0> 

£2oD  A 112    2S 


It  was  first  discovered  by  Dr.  Wavel  in  small  reins  and  cavi- 
des  in  argillaceous  schiste,  near  Barnstable,  in  Devonshire  ;  it 
haa  been  since  found  at  Stenna  Gwyn,  near  St.  Auslle  in 
Cornwall,  on  a  decomposing  granite;  in  very  highly  colored 
pistachio-green  masses  at  Clonmel,  aud  near  Cork ;  in  white 
stellated  groups  on  red  sandstone  at  Zbirow  and  Benaun  in 
Bohemia  ;  on  brown  iron  ore  at  Amberg,  in  Bavaria  (a  varie- 
ty named  by  Fuchs  Lasionile);  in  the  Shaint  Isles  of  Scot- 
land ;  in  Greenland  in  small  globular  masses  on  resinite  quartz 
and  anagonite,  of  a  yellowish-grey  and  brownish-red  color. — 
Levy's  Catalogve.  In  South  America,  it  has  been  found 
near  Villa  Ricca  in  Brazil,  by  Mawe,  and  in  the  mines  of 
Hualgayoe  by  the  celebrated  Humboldt.  The  Striegisan  of 
Breithaupt,  from  Striegis  in  Frankenberg,  is  evidently  a  vari- 
ety of  wavellite. 

This  is  an  exceedingly  rare  mineral  in  the  United  States. 
In  the  Reports  of  Prof  H.  D.  Rogers  on  the  geology  of  Penn- 
sylvania, it  is  mentioned  as  occurring  in  the  slale  quarries  of 
York  county;  and  Prof.  F.  Hall,  cites  a  locality  in  the  vicinity 
of  Nashville,  Tenn. ;  but  specimens  from  these  places  are  as 
yet  rarely  seen  in  American  cabinets. 

nUltllM  danotBAfiV  p«Hhetlf  wiUi  each  uLhor,  (ltd  lead  (a  fafj  Foinp]icii1«d  pijiullo- 
(nphicd  lifM,  u»T  •ioiiM  salr  bt  n-firdoil  u  ippniiuiiitlau  which  in|iii»  w  Ih  «ir- 
mud  b;  Btir  obHmUau.    do*  bii  (;iiiiihifue,  riL  L,p.  aw.    (An.  Ed. J 
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CACOXENITE.' 

IT  1    II       .  ~'  .[•    "       -   •    •         ',     •  — 1    AihIm ndtatH, a 

Combinilion  of  phosphoric  acid,  water,  fluoric  acid,  alnini- 
na,  peroxide  of  iroD,  silica,  and  aamoll  quantii;  of  lime. 

Phoaphoric  acid  17-86,  alumina  lOOI,  silica  S-OO,  peroxide 
of  iroD  36-83,  lime  O-IS,  water  and  fluoric  acid  25-95.  — 
^eiwHonn.  Beudant  remarks  that  it  is  difficult  to  arrange 
these  constituents  so  as  to  deduce  a  formula  for  thia  minerd ; 
but  throwing  out  the  lime  and  fluoric  acid,  be  gives  it  thus: 
AlS-l-2FPh+5Aq. 

Sp.  Gr.  3-38. 

In  extremelj  minute  fibrous  crystals,  which  appear  to  be 
irregular  six-sided  prisma  terminated  by  pyramids  of  six  faces, 
generally  disposed  in  diverging  groups  radiating  from  a  point. 
Color  brownish-yellow  of  different  hues;  lustre  silky,  some- 
timea  adamantine;  adheres  to  the  tongue  ;  has  an  argillaceous 
odor,  and  —  probably  from  an  accidental  admixture  with  some 
aaline  substance  —  has  an  astringent  taste.  In  water  it  partly 
loses  its  lustre  and  becomes  brown ;  and  when  placed  on  a 
red  coal  it  emits  a  green  phosphoric  light.  B  B,  on  charcoal, 
it  decrepitates  powerfully ;  with  borax  is  jincompletely  soluble 
into  a  dark  bottle-green  colored  glass;  and  with  soda  fuses 
with  difficulty  into  a  blackish  mass. 

Cacoxenite  occurs  disposed  on  brown  iron  ore  in  the  iron 
mines  of  Hrbeck  near  Zbirow  in  Bohemia;  and,  but  for  its 
deeper  tint,  might  be  readily  mistaken  for  karpholite,  which  is 
found  under  similar  circumstances. 


AMBLYGONITE.! 
Aabljgaiiiu,  LmJim'i.   Amliljifaiiic  AaiiuBjHr,  Hattifir.   AnfituLiUilca,  D. 

Combination  of  phosphoric  acid,  alumina,  and  litfaia. 

Phosphoric  acid  54-|2,  alumina  3S-96,  litbia  6W.—Ber- 
ztlius. 

This  mineral  occurs  measi*e,  and  in  Rhombie  prisms  of 
106°  KV  and  73°  50',  which  are  rough  externally,  and  present 
a  greenish-while,  a  mountain-  or  sea-green  color.  It  cleaves 
parallel  to  the  sides  of  the  prism  with  brilliant  surfaces ;  and 
when  reduced  to  thin  laminte,  it  varies  from  translucent  to 
transparent.  On  charcoal  it  fuses  readily  into  a  clear  glass, 
which  becomes  opake  on  cooling;  with  borax  it  melts  into  a 
transparent  colorless  glass, 

*  PrDB  KPirof,  bflj,  lod  fr^or,  l  |B"*ti  In  iIIuIdh  to  Ui*  bad  IqflimM  of  Hj  pbos- 
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It  is  found,  with  tourmaline  and  topaz,  in  granite,  at  Churs- 
dorf  near  Penig  in  Saxony ;  and  at  Arendal  in  Norway.  It 
wu  firat  recognized  as  a  peculiar  species  by  Bieithaiipt. 

CHILDRENITE. 
Brmti.    {BTwWE>>Qiurf<rfr  Jnrwir,TDL»i„p.9T4.J    FlnallDiCbiMnmil,  D. 

A  compound  of  phosphoric  acid,  alumina  and  irnn,  accord- 
ing to  WollBstoo.     Its  complete  analysis  has  not  been  given. 
H.  =  4  5  —  50. 


In  very  minute  yellow  m  brownish-yellow  crystals,  disposed 
either  singly  or  in  crystalline  coats  on  carbonate  of  iron  or 
quartz.  Clearage  in  planes  pnmllel  to  the  asis ;  Instre  Titre- 
ons,  inclining  tn  resinous;  translucent;  streak  white;  frac- 
ture uneven.  The  only  known  locality  of  ibis  mineral  is  the 
ricinity  of  Tavistock  in  Devonshire;  it  was  distinguished  by 
Levy,  who  named  it  in  compliment  to  Mr.  Children  of  the 
British  Museum.  —  Allan's  Manual. 

CALAITE. 
OikiU,n«br.    OdonulK*.  Taraaaimt.   Unrtainbla  AianSpu.H.   Cillaif,  pnbb 

blf.ofKuiy.    Lunlu  UDOrphui,  U. 

Consists,  according  to  Berzelius,  of  phosphate  of  alumina 
and  phosphate  of  lime,  ailica,  the  oxides  of  iron  and  copper, 
and  a  little  water;  while  John  noticed  only 


Adopting  this  analysis,  and  rejecting  tbe  small  qaantily  of 
oudes  of  iron  and  copper,  its  composition  as  stated   by  Dr. 
Thomson,  is  one  atom  phosphoric  acid,  three  atoma  s^a*.  and  . 
two  and  a  half  atoms  water.     Or  it  ia  a  hydrous  triphosphate 
of  alumina. 
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Sp.  Gr.  2-8  —  30.     H.  =  50  —  6-0. 

It  occurs  io  reniform  maoses,  which  are  either  botrjoidal  or 
mamiDillated ;  has  a  peculiar  greeoish-blae  color,  but  of  itr 
rious  shades,  passiag  on  the  one  hand  into  sky-blue,  and  on 
the  other  into  apple-f^een;  and  is  dull  internally ;  but  occa- 
eionall;  the  lustre  is  waxy,  rarely  splendent ;  fracture  conchoi- 
dal;  rough  and  uneven,  frequently  acaly.  It  ia  commonly 
opakei  rarely  translucent  on  the  edges;  streak  white.  The 
decomposed  specimens  resemble  porcelain -clay.  In  the  re- 
ducin^  flame  of  the  blowpipe  it  becomes  brown,  and  colors 
it  green,  but  does  not  fuse;  with  boras  it  melts  readily  into  a 
limpid  glass. 

The  oriental  calotte  occurs  in  allurial  clay  in  the  neigh- 
borhood ofNiahapuri  and  Firuzkuh  in  the  Persian  Korassan; 
and  is  found  on  sale  in  most  of  the  cities  of  Persia,  being  val- 
ued  for  ornamental  purposes,  and  when  highly  colored,  very 
much  esteemed  as  a  gem.  The  Persian  king,  retains  for  him- 
self all  of  the  most  richly  colored  varieties. 

Malachite,  with  which  turquoise  may  sometimes  be  con- 
founded,  yields  a  green  streak,  while  that  of  calaite  is  white. 

The  occidental  turquirise  found  near  the  town  of  Simor,  in 
Lower  Languedoc,  is  merely  tooth  or  bone,  colored  with  pho* 
pbateofiron.  Analysis  by  La  Grange  ;  phosphateof  lime  80, 
carbonate  of  lime  8,  phosphate  of  iron  2,  phosphate  of  magne* 
aia  2,  alumina  1'5,  water  1-6. 


FLUELLITE. 
Lmi.     WifUifm.    (.<in.ffP*tl.I^«,p. 941.1     Pluuor  Alnmlnb    FIhIIim  trrraa- 

Gombination  of  alumina  and  fluoric  acid. 

In  amall  acute  rhombic  octahedrons,  whose  angles  are  lOd" 
82',  and  144°;  the  acute  solid  angles  generally  replaced. 
White  and  transparent;  lustre  vitreous.  Occurs  with  Wavel- 
lite  and  chalkolite  on  quartz  at  Stenna'^wia  in  Cornwall,  but 
IB  an  extremely  rare  mineral. 

It  was  discovered  by  Levy,  but  examined  and  named  by  Dr. 
Wollasion,  who  could  dbcofer  nothing  in  it  but  fluoric  acid 
and  alumina. 

AZURITE. 

Lamht,W.B.    Anriu,  I.    Prinniilic  Ainn  Bjar,  M.    Kikpnlhin,  BaimL    hM. 

This  mineral  ia  a  hydrous  diphosphate  of  Blomina  and 
tnagneaia. 
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KiHilich.  Kilalmbn. 

Wlamiiw.'.'.  ^.'^7/^V/^M■Sa^'.lV.'.'.'.'.'".'.'.'.'.  Iai-73 
MlfDMla I34l> tKM 

Oiida^'iraiiV.'^ii"!  »t<o!i!!!il!I'^!il!"!  »e4 

Silie* eSO 9-ID 

wu«_ t^n 64e 

8S-GB  BnulH.*  ST^  Poclii. 

Taking  the  andysis  by  Fucfas,  the  atoms  of  acid,  inclndiDg 
the  silica,  amouDt  to  half  the  atoms  of  the  bases,  showiaj  th« 
mioeTal  to  consist  ofdisalta.  The  oxide  of  iron  and  alumiat 
which  are  nailed  with  the  silica,  as  disilicales.  Dr.  Thomson 
sapposes  to  be  accidental,  whence  he  gives  the  foTmula — 
4APPb+Mgapb+liAq. 
Sp.  Or.  30  — 31.     H.  =  50  — 60. 

Primai;  form  a  Right  rhombic  prism  of  121"  30',  according 
lo  Brooke. 

Lazulite  rarely  occurs  crystallized,  being  more  oAen  granu- 
lar,  or  in  small  fragments,  exhibiting  various  shades  of  azure 
blue.  It  is  slightly  transluceol,  brittle,  yet  nearly  as  hard  as 
quartz;  the  fracture  is  lamellar,  and  its  cleavage  is  parallel 
with  the  planes  of  the  prism,  though  indistinct.  B  B,  it  inta- 
meaces  a  little,  and  assumes  a  glassy  appearance  where  the 
heat  has  been  highest,  but  does  Dot  melt.  With  borax  it  ji«lds 
a  clear  colorless  globule. 


M  00  M' 121"  80" 

eorM'oDC'    .  .  .  .  IS8    46 

Uo»d 140  80 

Uorl/l'oaJ 160  45 

aonii' SI  80 

—  «1  Of  tl' IM  10 

It  occara  in  a  gangue  of  quartz,  near  Vorau  in  Styria;  and 
in  narrow  veina  iTaversing  clay-slate  in  (he  torrent  beds  of 
Schlamming  and  Radel-graben  near  Werfen  iu  Saltzburg. 


aoaeorifori^tiDe*ort'''lK9  W 

d  OD  It' IM    40 

el  ontVoreVoner  .  .l»    00 

eaadixe'ima- 163    M 

e\  OD  e  vi  tV  oa  t" .  ...  138    28 
d  on  d 141    SO 


•  Tbt*  BtHi*!,  utlffi  kr  BnaAH,  ku 


J,  utlffi  kr  BnaAH,  ku  to  —m»  k*M  Mpusti 
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HHOMBOHEDRAL  CARBONATE  OF  LIME. 

CALCAREOUS   SPAR. 

K*lt(p*th,W.    duDioTlisniUg.H.    ppiih  ralcain,  Br.    (MtBfU,!.    CdeiH 

CarboDate  of  lime,  as  a  pure  anhydrous  salt,  exists  in  tvo  ii^ 
compatible  crystalline  fornia,  viz.,  the  rhombohedral  as  calca- 
reous spar,  and  in  the  right  rhombic  prism  asarragonite;  the  lat- 
ter being  isoinorphoua  with  carbonate  of  strontiaa,  from  which, 
however  it  ia  readily  distinguished.  It  consists  of  one  atom 
(2'73)  carbonic  acid,  and  one  atom  (;)-5)  lime  —  6  25  ;  or  in  100 
parts,  oflime  56,  carbonic  acid  44.  Formula:  CalC.  These 
Dumbers  are  nearly  approaclied  by  the  following  analyses. 


ev^SStimrHjcr.         msoR.  PKilllpL         HHUBist. 

Sp.  Gr.  2-7 19.  H.  =  30. 
Its  most  prevalent  color  is  while  j  it  is  frequently  transpa- 
rent, and  is  then  strongly  doubly  refractive.  Occurs  crystal- 
lized in  upwards  of  eight  hundred  varieties  of  form,  all  origi- 
Dating  from  an  Obtuse  rhomboid  of  1115°  5',  and  74°  55';  this 
rhomboid  may  readily  be  obtained  by  cleavage,  and  may  itself 
occasionally  be  cleaved  parallel  lo  a  plain  passing  through 
the  greater  diagonals  in  one  direction;  the  brilliant  surfaces 
of  the  primary  are  well  adapted  to  the  use  of  the  reflective 
goniometer.  Gross  fracture  occasionally  conchoidal,  but  not 
easily  obtained.  It  elTervcsces  violently  with  acids.  The 
Iceland  variety,  which  is  considered  to  be  the  purest  form 
of  carbonate  of  lime,  is  Iraiisparent,  and  doubly  refractive  in 
a  high  degree,  heoce  its  familiar  appellation  lerland  spar,  or 
doubly  refracting  spar.  Some  varieties  of  calcareous  spar 
give  a  yellow  phosphorescent  light  when  laid  on  a  hot  coal  or 
struck  in  the  dark;  as  that  accompanying  garnet  in  Werme- 
land;  laumonite  in  Britanny,  &c.  Alone,  on  charcoal,  B  B, 
it  becomes  caustic  by  heat,  and  shines  with  peculiar  bright- 
ness as  soon  as  all  the  carbonic  acid  is  expelled.  Does  not 
yield  water  in  the  matrass,  hut  with  the  fluxes  comports  itself 
like  arragonile. 
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i«  both  the  lateral  utd  tarmiinl  ind  nlld  loglM  in  rapltead.  Both 
J  the  former  figure  lend,  by  Iha  eitemioD  of  the  modifyliiK  plinei, 
iraduction  oC  the  dx-sldcd  prtsm  (Gg.  4),  on  whicb  no  portion  of 


f:^>^ 


^C^S7 


Boumon  described  fifty-di  modifiealloiu  of  (he  rhomboid  of  carbonate 
oflime,  lod  other  miDenloeuti  hive  greatly  increased  Iha  number.  It 
would  be  perhips  imposaible  to  represent  Ihe  whole  of  these  with  any 
tolerable  accuracy  oa  one  figure  ;  the  above  figure  (2)  Iherefbre  it  iolended 
only  to  ptrinC  out  the  fad,  that  the  several  modificatioiu  are  referrable  to 
three  (real  claasea,  viz.,  priimi,  acute  rbomboidn,  and  obtuae  rhomboid*. 
Thus  Uie  planes  a  and  tee,  replacing  Ihe  solid  aovle^  lead,  by  Iheir  BS' 
tenc4<ni,  to  produce  a  sii-iided  prism  represented  by  the  imall  fig.  4: 
the  plane  owith  the  planes  oaa  replacing  the  lateral  edees,  likewise  tend 
to  produce  K  regular  sii-slded  prism,  while  o  in  conjunction  witb  the 
plaoea  Ulllt,  lend  to  a  twelre-nded  prism.  Thus  also  of  rhombolda, 
the  plane  b  situated  on  Ihe  primary  plane,  and  e  on  Ihe  edge,  tend  to  two 
rhomboids  much  more  obtuse  than  the  primary,  or  than  that  which  would 
be  omaequent  on  the  extcn^on  of  the  planes  m,  while  g  and  k  would  pro- 
dace  very  acute  rhomboids.  The  planes  dl  M,  oTwHch  ili  are  visible 
oo  the  Dgure,  would  produce  very  obtuse  dodecabedroos;  the  planea 
d2  d2,  less  obtuse  ;  while  the  consequence  of  the  eiteniion  of  the  planea 
A  A  would  be  acute  dodecahedrons,  and  of  the  planes  ■  i  still  more  acute. 
Bat  of  rhomboid*,  both  acute  and  obtuse,  there  is  an  almost  endless  vari- 
ety, all  actually  differing  by  admeasurement. 
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It  occurs  in  tcidb  in  aJma«t  every  kind  of  rock,  from  the 
oldest  to  the  newest  allufial  strata,  and  accompaaiea  or  con- 
stitutes the  gaague  of  a  great  variety  of  mineTala.  It  is  bo 
generally  distributed,  that  any  enumeration  of  its  localities 
would  be  impoasible.  Among  those  most  distingnisbed  may 
be  mentioned  Andreasberg  in  the  Hartz,  where  the  six-sided 
prisms  have  been  found  in  great  beauty ;  Alston  Moor  in 
Cnmberland,  which  affords  the  flat  rhombic  crystals ;  and  Der- 
byshire, whence  the  pale-yellow  transparent  pyramids,  some- 
times of  Tery  large  dimensions,  are  obtained.  The  traoapa- 
rent  variety  from  Iceland  is  not  found  in  distinct  crystals, 
although  the  surfaces  of  the  masses  indicate  crystallization, 
and  are  oltea  implanted  with  atilbite  and  heulandite.  The 
crystallized  sandstone  of  Fonlainebleau,  in  France,  {chaux  ear- 
bonatie  guartzif&re,  of  Hauy,)  is  a  variety  of  this  species  me- 
chanically mixed  with  sand. 

In  Upper  Canada,  at  Perth,  Dr.  Holmes  has  discovered  a 
very  beautiful  pale  rose-colored  Iceland  spar,  from  which 
doubly  refracting  cleavage  rhomboids  of  aeveral  inches  have 
been  obtained.  Near  Montreal,  Lower  Canada,  low  lenticular 
crystals,  a  modiGcation  of  the  iguiaxe  of  Haiiy,  abound  in  the 
dark  cdored  limestone.  In  Nova  Scotia  this  mineral  is  of  very 
frequent  occurrence  in  the  trap  rocks,  appearing  sometimes  in 
the  form  of  scalene  triangular  planed  dodecahedrons,  but  usu- 
ally in  very  acute  rhomboids,  and  rarely  in  those  more  obtuse 
than  the  primary.  They  here  accompany  the  various  zeolite 
minerals,  bnt  are  more  generally  found  scattered  over,  or  inter- 
spersed with,  crystals  of  stilbite  and  Laumonite,  which  occupy 
the  geodes  and  cavities  of  the  amygdaloid.  They  are  deeply 
striated  parallel  to  the  natural  joints  of  the  primary  crystal, 
and  are  frequently  in  hemitropes.  Though  usually  colorless 
and  transparent,  they  are  in  some  instances  of  a  straw-yellow, 
or  even  honey-yellow  appearance.  A  very  common  modifica- 
tion of  the  insulated  rhomboids  of  this  mineral  from  Nora  Sco- 
tia, ia  that  shown  by  the  fourth  figure  on  the  last  page,  in 
which  the  terminal  solid  angles  are  replaced  by  tangent  planes, 
a,  and  by  three  small  planes,  b,  resting  on  the  primary  faces  of 
the  crystal.  These  tend  to  the  production  of  a  more  obtuse 
rhomboid  than  the  primary.  There  ia  sometimes  an  addi- 
tional replacement  c,  reating  on  the  edges  of  the  cryatal,  bnt 
none  of  th^  replacements  are  carried  to  an  extent  which 
much  obscures  the  ordinary  rhomboidal  form  of  the  crystal. 

We  shall  mention  a  few  only  of  the  numerous  localities  of 
this  mineral  in  the  United  States.  The  finest  crystals  for  size 
and  transparency  have  been  found  at  Oxbow,  and  at  the  lead 
mines  of  Rossie,  St.  Lawrence  county,  N.  T.,  in  primitive 
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limestone.  They  appear  in  the  form  both  of  rhomboids  and 
scalene  dodecahedrons,  and  are  grouped  with  crystals  of  galena 
■nd  pyrites  in  the  most  beantiful  manner.  Compoand  or  tvin 
crystals  are  very  common  at  this  locality,  and  the  last  figure 
on  page  365,  represents  one  of  tfaem  in  the  editor's  collection 
more  than  a  foot  in  length.  Cleavage  rhomboids,  perfectly  co- 
lorless and  transparent,  may  be  obtained  from  these  masses,  mea- 
suriDg  from  four  to  six  inches  across  their  planes.  Perfect  hex- 
ahedral  priams  {priamotigue  of  Haiiy,  fig.  4,  p.  264)  occur  in  the 
narrow  veins  of  the  limestone,  and  are  sometimes  attached  to  a 
pink  colored  variety  of  this  mineral.  Crystals  in  the  same  form, 
but  terminating  in  trihedral  pyramids,  the  terminal  solid  angles 
of  the  rhomboid  being  replaced  by  planes  resting  on  its  primary 
faces,  [dodieahidre  of  Haiiy,  fig.  3,  p.  366)  have  also  been  dis- 
covered St  Martensburg,  Lewis  county,  N.  Y.  In  the  newer 
limestone  at  Lockport,  Lewistoa  and  Niagara  Falls,  the  dog 
tooth  apar  variety  (scalene  triangular  planed  dodecahedrons, 
mitastatique  of  Haiiy,  fig.  1,  p.  365)  abounds,  and  ia  asaocialed 
with  magnesian  carbonate  of  lime,  and  transparent  aelenite; 
more  rarely  with  sulphate  of  strontian,  fiuor  spar,  and  anhydrite. 
AtSchrooD,  Essex  county,  N.Y.,  masses  possessing  a  fine  green 
tinge,  have  been  found  by  Prof.  Beck.  Beautiful  crystalliEs- 
tiona  of  t~his  mineral  accompany  the  datholite  and  apophyllite 
at  Bergeu,  N.  J.,  [he  green  fluor  spar,  at  Lowville,  Lewis 
oounty,  N.  Y.,  the  Prebnite  of  Charlestown,  Mass.,  the  pearl 
spar  and  quartz  near  Phcenixville,  Chester  county,  Penn. 

The  following  are  several  varieties  of  this  species,  some  of 
which  assume  the  character  of  rocks. 

1.  ScHirriR  8fa>.*.  Schlefer-ipith,  W.  ChauzcirbanatitB  oacrM. 
H.  Slate-spar,  J.  Argeatioi,  JEirtcon.  Tbii  variety  occura  auMlvi, 
and  ia  extremely  thin  tabular  plates  intersectiiig  each  other  in  varioui 
directions,  but  mlhout  any  determiData  cryitalline  form.  It*  color  it  usu- 
ally irhite,  with  a  ihiDlDftaud  more  or  lets  pearly  lustre;  LI  Is  traDslueent, 
yields  euuly  to  the  knife,  and  often  possesses  a  ifeaiy  feeL  Specific 
gravity  about  2.5.  It  is  iofuilble;  but  is  soluble  with  eflbrvescenee  in 
acids.  It  is  an  almost  pure  carbonate  of  lime- 
It  occura  in  tneUllirerous  beds  in  Norway;  in  Oleo  Tilt,  Perthshire; 

in  Asaynt,  SulherUndahire ;  and  in  (be  county  of  Wlcl[loiv,in  Ireland.  In 
the  United  States  extenalre  masses  of  it  exist  id  the  mica  slate  at  North- 
amptim,  and  smaller  quantities  hsve  been  obtained  at  Monroe,  Conn 

2.  AoiBtc  UiwaaAL.t  Roce  Milk.  Berg  milch.  W.  Chaua 
ctrbonaUie  spongieuse,  H.  Is  of  a  white  color,  or  yellowiah  or  grey- 
ish white ;  aod  ia  soft,  dull.tnesgre  to  the  touch,  aula  the  fingers,  is  very 
tender,  opake,  and  ■■>  llgbt  a*  to  float  tor  a  abort  lime  on  water.  It  u 
nearly  pure  carbonate  of  lime. 

It  is  found  in  bedi  and  crevices  of  calcareous  rocks  in  SwltMrland, 

■  Bciilehr  « ilat»4pat,  la  alluiloB  to  iu  ilaiy  itniotan. 

t  Usuribcd  bj  FliB7  oiidif  Uia  bum  sI  AfatlMa ;  —  nuEobUoi  Amfu. 
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where  it  \a  «mpl»r»d  fbr  whita-n uhlnfc  the  bousu ;  ilto  near  RilUben ; 
»t  Sunderland  in  Durham  ;  *nd  in  OifDrdshlre. 

8.  Aphkite.'  Easth^Foam.  Schsumerde,  W.  Chauz  carbona- 
tke  naof^e  lamellalra,  H.  Ecume  de  Terre,  Br.  This  variety  is  Tound 
•omeEimei  lulid,  more  often  In  a  friable  alite;  It  coiuiaU  of  wbile  scale* 
of  a  shining  pearly  or  pseudo-melallic  lustre.  It  ia  opake,  very  wd  to  the 
touch,  snd  nearly  pure  carbonate  of  lime.  It  is  usually  found  in  cilcire- 
Dus  rocks  in  tsIds  or  cavities;  snd  diflers  from  schiefer-spar  principallj 
in  being  less  coherent  It  occurs  in  Heisia,  and  abundantly  a(  Eisleben 
iuThuHiigia.ia  iDOuntaini  conaiating  of  alrali&ed  limestone. 

4.  Stilactitic  Cabbonate  ot  LiHE.  Ealk-sii](er, W.  Cbaaz 
cabonal^e  concretion  n^e,  H.  Csic  linler,  J.  Occurs  id  am  mi  Haled,  or  in 
long  straight  pendulous  masses  or  tubes,  coating  the  interior  of  caves  and 
Basures.  The  fracture  ia  either  lamellsr  or  fibrous,  the  fibres  diverfring 
from  the  centre  -,  the  cleavage  aliriyB  that  of  the  perfect  rhomb ;  wiUi  a 
pearly  or  silky  lustre  i  prevaleat  color  yellowiah-whlte. 

Stalactites  are  nmelimes  of  prodlgioua  dimensions,  of  nhich  the  grotto 
of  Antiparos  in  the  Archipelago,  the  extensive  caves  of  Adelsberg  in  Car- 
niola,  and  that  of  Auxelle  in  France,  ars  striking  Initances.  The  most 
remarkable  in  Britain  are  to  be  found  in  the  cavern  of  Castleton,  and  other 
caves  In  Derbyahire,  and  Macalllsler  Cave  in  the  Ule  of  Skye.  They 
abound  also  In  the  celebrated  caves  In  Vlrglula,  m  well  as  in  the  eaver- 
ooui  limestone  ebawhere  in  the  United  States. 

Stalactites  are  now  contloually  rorniing.  They  are  deposited  fiom  WK< 
ter  loaded  with  particles  of  carbonated  lime,  in  [he  hollows  and  cavetnt 
at  mountains  ;  Uie  water,  finding  its  way  into,  these  through  crevices  in 
die  roof,  becomes  exposed  to  the  air,  evaporation  ensuea,  aod  thus  the 
calcareous  particles  are  caused  to  precipitalo.  Soma  caverns  have  been 
eDtlrely  filled  with  calcareous  atalsclite,  ao  that  It  ia  ocraaionally  obtained 
in  large  masses  ;  in  this  stale  it  la  called  Mabaiter,  and  ia  used  In  atatuarj 
titd  In  the  formalion  of  vases  ;  its  name  being  derived  from  Alabastron,  an 
Egyptian  village  between  the  Nile  and  the  Red  Sea,  which  was  the  prin- 
cipal locality  known  in  ancient  times. 

6.  Obahdlab  LiUEaTONE.  Ealkstein,  W.  Chaui  earboDatfia 
meeharolde,  H.  Granular  limestone  Is  maaslve,  and  consists  of  initll 
grains  or  minute  crystals,  presenting  s  lamellar  structure  and  brilliant  loa- 
tre  ;  but  as  these  grains  intersect  each  other  in  every  direction,  the  lustre 
of  the  mass  Is  only  glimmering,  ll  is  of  various  color* ;  while,  grey,  yel- 
low, bluish,  reddish,  greenish,  &.C.,  and  is  some  times  veined  or  spottedj 
fracture  splintery,  occasionally  ■laty,  in  consequence  of  containing  paral- 
lel layers  of  mica  ;  somewhat  translucent,  and  brittle. 

Granular  UmesloDe  is  found  in  many.  If  not  in  most  primitive  countries  ; 
it  sometimes  forms  entire  mountains,  but  more  often  occurs  in  beds.  It  ii 
considered  to  he  of  conlemporsneous  formation  with  gneira,  porphyry, 
argilUceouB  and  micaceous  achiste,  with  which  it  frequenily  alteroilei. 
In  the  Alps  and  the  Pyrenees  examples  of  this  are  of  frequent  occurrence. 

The  whitest  and  more  esteemed  primitive  limestone  was  termed  by  (he 
French  mineralogists,  Chaui  carbonate  saccharolde,  fram  its  likeness  to 
■ugar  when  In  small  maases.  From  its  important  uses  in  the  arts.  It  is 
commonly  called  Statuary  marble. .  The  most  celebrated  statuary  mar- 
blea  of  ancient  times  were  found  in  the  ialands  of  Parus,  Naius,  and  Te- 
Dos,  in  the  Archipelago.  Parian  marble  is  white,  large  grained,  and 
connderably  translucent.  The  Pentelieon,  taken  from  quarries  on  a 
mountain  called  Pentelicus,  nesr  Athens,  Is  traversed  by  greenish  or 
greyish  veins,  which  are  commonly  micaceous.    The  marble  of  Carrara 

•  Apbrlu,  from  tlis  Onst  j— a  tosDlIk*  latnlaso*. 
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hu  ■  finer  gnia  titd  cloaer  teititr*,  tad  li  flttt  now  Ofntll j  MnploTed  by 
Rituirfai ;  the  quirriei  of  Ihb  mu-ble  »re  M  Ae  Mnern  coMt  of  tte  Oolf 
o<  0eD04,  iDd  are  worksd  oa  the  bc«  of  ■  EMunttln  to  t)i«  hel|bt  of  tbout 
eisbl  hundred  fe«t 

The  Dime  LueidUte,  u  ippHsd  to  black  mirble,  araM  from  the  qaan- 
llty  of  thai  color  which  Laeullni  Imported  into  Roma,  Irom  an  talaiid  in 
the  Nile.  That  Irom  KUkenDy  ia  Ireland  cncloeea  ^Ib  of  a  whHiih 
color,  which,  when  the  muble  it  cat  and  polished,  present  aegments  of 
drclea;  Ihla  li  much  uied  fi>  cbimney-piecei  and  oruimenta. 

The  Verd  aniiqae  eonelata  of  cirbooile  of  lima  Imbedded  In  green  aer- 
penline ;  Iti  ftealiwjcal  attnation  ia  not  koown. 

The  iMtnadielh  marble  eihibits  beautiliil  frldeaeent  edora,  wUeh  ira 
MMnetiDiea  priamatie  intemallj,  but  Bore  comnKmly  of  vartona  ahadea  of 
red  or  ortnpe,  whence  it  haa  ilao  obtained  the  name  <^Fir4  nuaVt.  It 
occora  at  Bleyberg  In  CtriolbU,  h)  bedi  forming  the  r«^  oT  a  lead  miiw. 


3,  the  appeannisa  of  a  laodacape  or  roina ;  it  ia  of 
eommon  occurrence  in  the  Val  d'Amo  near  FkreDce. 

6.  AitTBRACoif ITS,  Sieineitont,  Stmktlime*  which  emlta  a atroog 
km  odor  when  acraped,  owing.  It  la  believed,  to  the  preaence  of  aulpbu- 
rettcd  hydrogen,  ia  found  eolumnar, jrranular,  and  conpaef,  and  of  vaiioaa 
■hadca  of  grey,  brown  and  black.  The  harder  and  more  compact  varie- 
ties, which  receive  a  good  polish,  are  oaed  in  ornamental  archlbiclure. 

Id  DalmaliB  a  variety  of  Umeatone  occura  ao  bituminoas  that  It  may  be 
cut  like  aoip,  and  la  employed  in  the  copatructiDn  of  honaea;  when  fin- 
lahed,  the  walla  are  »t  nre  to ;  the  tdtumen  huma  out,  and  the  atone  be- 
comes  white  ;  the  rooi  ia  then  put  on,  and  the  house  afterwards  completed, 

7.  Ooi.iTBt  is  ilways  found  massive,  and  in  beda.  The  globular  par- 
llclea  are  sometimes  composed  of  concentric  lamellc,  and  uaually  adhere 
by  means  of  a  calcareous  cement ;  it  is  soft  when  first  quarried,  but  har- 
dens by  exposure  to  the  air.  Its  color  ia  whitish,  ye llo wish- while,  or 
•ah-grey,  depending,  as  is  believed,  on  the  quanlily  bimI  quality  of  the 
uxiflaceoua  matter  with  which  It  Is  usually  combined.  It  is  an  impure 
etrbooale  of  lime,  and  trill  do!  bum  Into  quicklime.  The  Portland  and 
**~*^  -" «  varietiee  of  (bla,  and  in  many  [larts  of  the  aouth  of  England 

>re  well  known  as  a  building  material. 
_. ■!  or  Pca-ttone.i  differs   considerably  from   oolite.    It  is 

Snerally  wlilte,  brown,  or  reddiih,  and  is  compoaed  of  ronnd  or  spherol- 
I  muaes,  from  Ibe  sise  of  a  pea  (o  that  of  a  bazla-nut.  Imbedded  In  a 
calcarsooa  cement  Theie  maiaea  alwaya  coosiat  of  concentric  lamellc. 
In  the  midst  of  which  la  commonly  found  a  grain  of  aaod.  It  la  opaks, 
•oft,  and  brittle.  At  Elagenfurt  in  Csrinthia,  and  at  Carlsbad  in  Bohe- 
mia, it  occura  in  great  quantities,  the  mineral  watera  in  the  -vidnily  of  Om 
Utter  ri^g  from  oeds  of  pisolite. 

a.  Chalx.  Kreide,  W.  Crale,  H.  Ia  a  massive  opake  oarbooate 
of  lime,  of  a  white,  greyish,  or  yellow  color,  luvlng  an  earthy  fracture 
and  a  low  specific  gravity.  It  varies  much  In  hardness,  but  Is  generally 
■oft  to  (he  touch,  and  adberea  to  the  tongue.  It  compoaea  ■  large  porfioo 
of  the  newest  aecondary  rocks  in  the  aouth  of  England,  and  oontains  abun- 
dance of  marine  ai  well  as  terreatrlal  organic  renaina.    Its  uses  are  well 


Uspr^rti 
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knewDiiii  fiiniialilikg  lime  for  niRnur*  tod  cemcnl,  la  poHibbif^  metal*  mi 
glut,  ■■  >  ffitrkiug  mttcriil,  lod  Id  painticg  and  wbite-WMhing. 

10.  HAmi.  U  *  mixture  of  llmestoue  ind  cUy,  poswMiDg  an  earthy  frac- 
ture, a  palter  or  lew  degree  of  compactneea,  aod  a  yellow  or  nddlih-grer 
color.  It  Talli  to  pieces  on  expoeure  to  the  air,  and  la  then  plaalie  Id  wa- 
ter; it  ii  partially  aolublB  Id  adda.  with  violent  efierveacence  It  occtin 
in  conaiderable  quantily  iD  Thuringla,  and  ii  produc«d  by  tbe  decompoa- 
tioo  of  ibelii  Id  bo(;a  and  ataodiDf;  water. 

11.  TuTA,  Kalk-Tuff,  W  ,  ii  tbe  mott  impure,  the  Dioet  irrei^uUr,  aod 
the  tOMt  poroui  of  all  the  Tuietiei  of  orbooate  of  lime,  beioK  "*  aUurlal 
depoilt  from  calcareous  spKogs.  ImmcDse  fbrisatiaDS  of  this  aubstaace 
have  taken  place  Dear  TernI,  TivoU,  and  other  places  in  Italy ;  ~'~  '~ 

HofGt  -         -  .      .  -    . 


•ome  parti  of  Gennanif  From  its  generally  occurring 
Ita  poaaeadng  tbe  property  ot  hardening  on  Exposure  to  ur  un  uwu 
tufa  makes  ■  useful  building  material  In  the  construction  of  bridge! 
docks.  It  varies  in  respect  to  hardnosa,  is  opake,  rough,  light,  cell 
and  olten  iDcnuta  other  substuee*,  as  vegetable  Mams,  leaves,  be. 

PRISMATIC  CARBONATE  OF  LIHE. 


Cilciiuilianibiciii,^ 

ConsiaU  of  carbonate  of  lime,  united  with  accidental  por- 
tiona  of  carbonate  of  ationtian  and  water.t 


m-se  aUBmejeT.        lOIKIS  BUomyti.         S9-33  auamsrar. 

Sp.  Gr.  2-6  — 30.  H.  =  3-5— 40. 
This  mineral  occurs  masaive,  the  texture  beiog  generaJIy 
fibrous,  with  a  ailky  iustre ;  in  the  form  of  small  branches  con- 
aisting  of  fibrous  crystals  which  diverge  from  a  centre, —  a 
variety  known  under  the  denomination  of  Flos  fetrii  also 
in  crystals  which  at  first  sight  appear  to  be  regular  six-sided 
prisms,  but  on  close  inspection  present  a  longitudinal  crevice 
down  each  lateral  face,  and  somewhat  similar  appearances  con- 
verging in  the  centre  of  the  terminal  planes;  these,  in  fact, 
ue  macles  consisting  of  three  simple  crystals  which  cross 
each  other  at  particular  angles.  It  cleaves  parallel  to  the  late- 
ral planes  of  a  Right  rhombic  prism  of  116°  5',  and  63°  S5', — 
the  primary  form.  Most  prevalent  color  white,  though  some- 
times tinged  yellow,  green,  and  blue.  The  crystals  are  inter- 
nally shining  or  vitreous;  they  are  translucent — the  small 


!•  Is  »  «r  ■>" 


^omiiioa  ealcar«OBf  inr,  thoflfli  ftwn  ciTcnouUi 

jad,  DU  ku  MkHi  lbs  ihips  of  •  RbsmMi,  ud  Ilw  Mksr  that  or 

ibmaMi  piissi.  Bh  ^ Dlnaipkkiiii,"  fLJiiii*.  el  Itw  Isuwlauloa  la  Uili 
AIb  a  TsrT  nlail>la  artids,  bj  FrsT.  O.  Roh,  dbiIh  utiliclil  pradnctiw  ofarr 
U  Us  Ia.  and  Ediak  FUt  MMn  »>ifd  uriH,  voL  ilL,  p.  40.    [Aa.  Bd.J 
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onea  sometimes  colorless  and  transparent;  yield  to  the  knife 
and  are  brittle,  but  scratch  calcareous  spar  easily;  The;  re- 
fract doubly  in  particular  directions.  Thin  fragments  of  tran^ 
parent  crystals  decrepitate  in  the  finme  of  a  candle ;  other 
rarieties  lose  their  transtucency  and  become  triable.  With 
borax  it  dissolves  and  forms  a  transparent  glass,  which  crys- 
tallizes on  coolings  hut  in  soda  it  is  insoluble.  It  presents  a 
yellowish-red  phosphorescent  light  apon  hot  iron;  and  is  solu- 
ble  in  the  nitric  and  muriatic  acids,  during  which  process 
carbonic  acid  ia  disengaged ;  paper  dipped  into  a  mixture  of 
this  solution  and  alcohol  burns  with  d  purple  flame. 


Fitt.  1,  the  primiry  forin,  &  RiKbl  rhombic  primi,  which  in  fiK-  3  ii 
iDodincd  by  plmei  replacing  the  four  icute  anglei,  k)  ■■  to  ctuM  the 
plane  F  of  hg.  1  to  dirappesr.  In  fig.  S,  two  cryilili  of  the  laoie  QMia 
U  fif ,  3  cro»  each  other.  Fig.  4  repreieDli  two  crystal*  eroding  each 
Other,  of  which  the  planes  M  H  and  P  of  Gg  1  appear,  but  the  acute 
ed^  of  that  figure  are  replaced  by  plaoei  parallel  lo  the  iila  of  Ihe 
priim.  In  fig.  S,  three  iimilar  crystals  crow  each  other;  Iheae  da  not 
often  occur  lo  distinct,  but  usually  as  represented  by  Gg.  S,  in  which 
they  are  more  closely  united  In  Ihe  general  form  of  a  sii-eided  prism. 
The  dotted  liaea  represenl  the  cracks  observable  down  each  face,  sria- 
iog  from  Ihe  contact  of  the  planes  forming  the  diedral  termioalloDS  of 
the  ■eleral  crystals  of  which  fig.  G  ia  c 

cause  the  six  lateral  planes  of ''"" 

but  each  preaenla  a  slightly  n 

H  on  M' 11S°  SC 


M  on  el' or  M'onel.  108  18 

A  or  M' on  A  ,  .  144  00 

clooel'    ......  iOS  18 

e2 160  80 


This  mineral  is  named  from  its  locality,  the  province  of  Ar- 
ragon,  in  Spain,  where  it  was  first  found  in  large  detached  twin 
crystsls,  disseminated  in  a  ferruginous  clay,  accompanied  by 
Bulphateof  lime.  Themost transparent  and  best-defined  prisms 
however,  occur  near  Bilin  in  Bohemia,  in  a  vein  traversing 
hasalt;  while  the  branching  or  coralloidal  varieties,  to  which 
the  name  of  Floa-ferri  baa  been  given,  occur  in  beds  of  iroa 
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ore,  and  are  particalarly  beantifal  in  the  Slyrian  mines  of 
Eisenerz,  wbere  tbej  appear  Malactitically  dispoaed  on  the 
roofa  and  aides  of  considerable  cavities.  The  coralloidal  arr*- 
gonites  of  Arzberg,  in  Styria,  are  bj  far  the  most  besatifnl 
uiat  have  been  foand.  Radiated  and  acicnUr  minute  white 
crvatals  have  been  fbnnd  in  the  recent  Ibtia  of  Veeariae. 
The  masaive,  silky,  and  fibrous  variety,  termed  latin  spar, 
occars  at  Duflon,  in  thin  veins,  traversing  shale,  generally 
accompanied  by  iron  pyrites;  it  ia  ausceptible  of  a  fine  polieh, 
and  is  employed  in  the  manufacture  of  ornaments.  Stalaclitic 
specimens  of  a  snowy  w&iteness  have  been  met  with  at  Lead- 
hilla;  also  in  Buckinghamshire;  in  Devonshire;  and  in  Dirk 
Halterick's  Cave  on  the  coast  of  Galloway.  The  Bermuda 
Islands  have  fumiahed  many  beautiful  varieties  of  this  mineral, 
said  to  occur  in  the  caveraa  oflimeatcme. 

This  is  an  uncommon  mineral  in  the  United  States.  Ac- 
cording to  Prof.  Beck,  the  specimens  from  Scoharie  and  from 
Rosaie,  N.  Y.,  which  have  passed  for  arragonite,  belong  to  the 
preceding  apeciea.  But  he  gives  one  locality  in  the  town  of 
Monroe,  N.  Y.,  where  it  occurs  in  imperfect  cryatds,  and  in 
mammillary,  botryoidal  and  fibrous  forma.  The  variety  jIm 
feri  occurs  at  Lockport,  according  to  Shepard.  The  caverns 
Id  the  limestone  of  Alabama,  particularly  at  Franklin,  have 
presented  apecimena  of  crystallized  ammonite  of  surpassing 
splendor.  The  crystals  are  colorless  and  transparent,  and  in 
form  like  fig.  3,  having  their  acute  angles  replaced,  and  fre- 
quently crossing  each  other,  as  shown  in  fig.  3.  They  are  not 
however  remarkable  for  size.  They  sometimes  assume  a  flesh 
color. 

Arragonite  may  with  facility  be  diatingnished  from  calca- 
reous spar  by  exposing  it  to  heat,  before  which  it  at  once  flies 
into  powder,  while  the  calcareous  spar  placed  along  side  of  it 
remains  unchanged,  and  even  retains  its  transparency.  Its 
cleavage  in  a  longitudinal  direction  should  also  be  a  sufficient 
characteristic — the  faces  of  cleavage  in  calc  spar,  however 
small  the  indiriduala,  being  always  inclined. — Allan's  JUanual. 


DOLOUITE.    BITTER  SPAR. 


This  minersi,  from  its  chemical  composition,  may  very  prop- 
erly be  designated  as  a  calcsreoua  carbonate  of  magnesia. 

Dr.  Thomson  baa  analyzed  several  specimens  of  it  both  crys- 
tallized and  granular,  and  finds  its  ctmstitntion  to  be  one  atoin 


liotizeobvGoOglc 


jiCUIIFEEOirS  SIKTHT   lOHBRALS.  273 

eubonat«  of  lime  (6'25),  and  one  atom  cubosate  of  mtgne- 
aia  (5-35).    Fonuda :  Mg<!;+CalC. 

The  foUowbg  analjaea  by  fierthier,  Langier  and  Suckow, 
lead  to  the  same  result. 

NuBV.    fiouTbonm. 


Ci 

irbout. 
,Tbwiu> 

oriim...T 

.SMI. ! 

BiJ 

.  00 

—        9ML.      99-16  8- 

Sp.  Gr.  2-85  — 2-9.  H.  =3-5— 4-0. 
Bitter  apar  ia  usually  found  in  the  form  of  its  primary  crys- 
tal, an  Obtuse  rhomboid,  so  nearly  allied  to  Ihnt  of  carbonate 
of  lime  that  it  waa  considered  the  same  uotil  Wollaston  dis- 
covered the  difference  by  means  of  the  reflective  goniometer, 
lie  angles  are  106°  15'  and  73°  45'.  Color  greyish  or  yellow, 
with  a  somewhat  pearly  lustre;  harder  than  calcareous  spar, 
■emi-transparent,  and  very  brittle.  It  cleaves  readily  into 
rhomboids  of  the  same  form  as  the  crystals,  fi  B,  bitter  spar 
is  not  distinguishable  from  calcareous  spar ;  it  however  is 
more  slowly  soluble  in  acids,  sod  produces  only  a  very  slight 
effervescence. 


The  finest  and  most  transparent  crystals  occur  at  Traver- 
salla  in  Piedmont,  at  St  Golhard,  and  near  Gap  in  France; 
it  is  also  found  in  the  Tyrol  and  Salzburg ;  and  at  Tsberg  in 
Sweden,  with  aabeatus,  talc,  and  chlorite. 

In  the  United  States  it  is  abundant  at  Smithfield,  R.  I.,  in 
very  large  crystals  associated  with  talc.  It  also  occurs  in  talc 
at  Koxbuty,  Vt.,  in  yellowish  and  nearly  transparent  crystals. 
Crystals  in  the  primary  form  occur  in  a  massive  variety  at 
Ridge&dd,  Conn.  In  New  York  there  are  several  localities 
of  the  varieties,  as  pearl  spar  at  Little  Falls  and  Herkimer, 
accompanying  the  quartz  crystals;  at  Lock  port  and  Niagara, 
forming  many  of  the  geodes  in  the  limestone;  in  small  curved 
crystals  on  Dismond  Island  on  Lake  George ;  and  in  imperfect 
and  variously  aggregated  crystals,  of  a  bluish  white  color,  in 
Richmond  county,  near  the  Quarantine.  At  Hobokea,  N.  J., 
in  the  veins  of  compact  carbonate  of  magnesia  traversing  ser- 
pentine, beautiful,  nearly  transparent  crystals  of  dolomite  havs 
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recenil;  been  discovered.  The  masaire  variety  ia  abandant  in 
Maine,  Vermont,  Hasaachusetts,  New  York,  and  Ctxiaecticm. 
The  hydraulic  limeatonea,  occurring  so  extensirely  in  New 
York,  are  of  this  character,  and  their  indurating  prt^rtj, 
after  calcination,  is  suppoaed  to  be  owing  principally  to  the 
presence  of  magnesia. 

The  following  substances  are  considered  varieties  of  bitter 
spar. 

1.  HliMiTX  occnra  crystallized,  but  more  <rflsD  mualve.  Interoallj 
it  ii  ntendeDt  and  pesrly  ;  Ua  Tracture  U  foliated  and  curved  ;  colw  greeo' 
iih-wtille  or  green ;  tranaluceni ;  and  britlle.  Bp.  Gr.  S'S.  It  ii  foand 
Imbedded  in  npaum  at  Miema  *  in  Tuscany. 

1.  Peabl  SpxB.f  Chaux  carbonatee  ferro-minguiaaif&re,  H,  This 
Is  (he  mosE  cammoii  variety  of  bitter  spar.  It  occurs  in  obtuse  rbomba, 
with  curvillaear  faces ;  eeuerally  presents  a  sbining  pearly  lustre ;  is 
translucent,  yields  to  the  bnife,  but  1*  harder  than  calcareous  spar  ;  c^or 
white,  grey,  or  yellowlab.     Specific  gravity  about  2'B. 

Il  occurs  abundantly  in  the  lead  iniaes  of  the  north  of  Euglaad ;  In  thow 
of  Derbyshire  ;  in  thai  of  Beeralslon  in  Devonshire  ;  in  several  mines  in 
Cornwall;  at  Schemnltz  in  Hungary;  at  Kapnik  in  Transylvania;  at 
Clansthal  in  the  Hartl ;  at  Freyberg  in  Saxony ;  and  in  many  other  pl*Mi 
OD  the  continent. 

8.  Maibive  DoLouiTE.t  MagnesiaD  limestone.  It  consists  of  fine 
cryitalliae  grains,  which  are  lamellar ;  is  generally  while,  occasionally 
with  a  tinge  of  yellow  or  grey  ;  ia  translucent  on  the  edges,  and,  when 
struck,  frequently  emit*  a  phosphoresceat  light,  which  Is  visible  In  the 
dark.  It  )(reatly  resembles  primitive  limestone,  but  i)  readily  dlitio- 
guished  by  its  feeble  eServescence  in  acid. 

It  occurs  in  (he  Pyrenees,  Saxony,  France,  Sweden,  in  lonaone  of  the 
Hebridea,  and,  though  in  a  more  impure  stale,  in  many  counties  of  Eng- 
land —  Somersebbire.Yarluhire,  Notinghamsbire,&c.  At  Building  Hill 
near  Sunderland  it  (brms  globular  earthy-like  concretions;  and  in  the 
rame  vicinity  is  found  in  slaty  masses,  which,  when  n>lit  iototbiD  pieces, 
are  very  flexible, —  a  quality  supposed  to  depend  on  the  water  It  containa, 
as  it  ia  oeaily  lost  when  the  mineral  driea. 

Chirhofian  Is  of  a  snow-white  color,  and  very  compact ;  Ibe  rragtnenta, 
which  are  sharp,  are  translucent  on  the  edges;  fracture  flat  cocehtddal. 
Id  many  reapecd  it  may  be  mistaken  for  winiMtpal.  It  occur*  In  veins 
traversing  serpentine  betneen  Gurhoff^  and  Aggsbacb  in  Lower  Austria. 

The  mortar  obtained  from  this  species  is  esteemed  tor  cement,  twing 
less  subject  to  decay,  onlng  to  its  absorbing  less  carbonic  add  from  the 
atmosphere  than  that  of  common  limestone.  But  for  acHcaitural  purpose* 
It  is  of  inferior  value ;  for  when  laid  on  particular  tciu  it  tends  rather  to 
injure  (ban  to  improve  vegetation,  ivhicb  ia  wholly  destroyed  when  the 
quantity  1^  large  ;  this  eSect  is  owlog  to  the  magneBJa  It  contains.  Tha 
cathedral  of  Milan,  and  the  Minster  and  city  walls  of  York,  are  built  of 
■narneaian  limestone ;  (he  white  marble  of  Faros,  and  that  ol^  lona  Id  tba 
Hebrides,  belong  to  this  species;  it  therelbre  often  admits,  as  well  «a 
limestone,  of  being  cut  and  poliabed,  and  U  described  as  being  particu- 
larly durable. 

•  Whsnct  Hldiilu.  f  Prom  lu  puttr  laMn. 

%  Dolamita,  In  liaaat  of  Iba  teo!o|lit  DDlomiap.  f  Wliaoca  OaifaoSu. 
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ANKERITE. 

.    WinditclD  of  SVrta  jKhtk    dMu  dMulaiui,  D. 

Analyais  by  Berthier:  carbonate  of  lime  51*1,  carbonate  of 
magnesia  357,  carb.  of  iron  20*0,  carb.  of  manganese  3*0. 

Formula:  8CalC+5MgC+3FC. 

Sp.  Gr.  2fl5  — 31.     H.  =  3S  — 40. 

Piimar;  form  a  Rhomboid  of  106°  12'.  In  crystalline  masaea 
of  a  white  color,  though  sometimeB  tinged  yellow  and  brown, 
from  an  admixture  of  iron.  Cleavage  perfect  parallel  to  the 
faces  of  the  rhomboid;  luatre  Titreous;  slightly  tranalacent; 
streak  white ;  fracture  uneven ;  and  the  surface  generally  stri- 
ated. B  B,  per  se,  it  becomes  black,  and  acts  on  the  magnet, 
bat  does  not  fuse;  with  borax  it  melts  into  a  pearl.  In  nitric 
tcid  it  is  soluble  with  a  brisk  effervescence ;  and  on  exposure 
to  the  atmosphere  its  surface  becomes  darker.  The  species 
occurs  at  the  Rathhausberg  in  the  Gastein  valley,  Saltzburg; 
and  in  considerable  quantity  at  the  Styrian  mines  of  Eiseuerz, 
where  it  is  prized  both  as  sn  iron  ore,  and  as  a  flux  in  the  pro- 
cess of  smelting.  It  was  distinguished  by  Mohs,  who  named 
it  in  compliment  to  Prof.  Anker  of  the  Johanuffium  in  Gratz.— 
AUm't  Manual. 

PLDMBaCALCITE. 

Consists  of  carbonate  of  lime  OS'S,  carbonate  of  lead  73.  — 
Jnhiutont,  These  proportions  are  supposed  to  vary  in  difier- 
enl  apecimens.     Sp.  Gr.  2829.     H.  =  32. 

Form  and  cleavage  the  same  as  the  primary  rhomboid  of 
calcareous  spar;  massive.  When  heated  the  carbonic  acid  is 
driven  off,  and  the  specimen  assumes  a  reddish  <xAoi.  B  B,  it 
yields  with  soda  a  white  enamel,  but  no  reduced  lead  appears. 
But  a  small  fragment  dissolved  in  muriatic  acid  gives  a  white 
precipitate  with  caustic  ammonia,  hecoming  black  by  the  addi- 
tion of  hydrosulphuret  of  ammonia,  and  gives,  B  B,  a  globule 
of  metallic  lead.  It  occcurs  among  the  old  workings  at  Wao- 
lockhead  in  Dumfrie»-shire.  In  this  mineral  the  salts  of  lead 
and  lime  mutually  replace  each  other,  without  altering  the 
form  of  the  crystd,  and  are  therefore  said  to  be  isomorpbous 
with  each  other. 

It  has  been  lately  shown  that  certain  arragimilts  also  con 
tain  carbonated  oxide  of  lead,  instead  of  strontian,  which  is 
readily  detected  B  B.  In  one  specimen  Bottger  found  3-85 
per  cent,,  and  Kersten  only  3-19  per  cent  in  another.  Carbo- 
nate of  lead  is  thus  shown  to  be  dimorphous,  occurring  both  ss 
a  rhomboid  and  as  a  right  rhombic  priim ;  u  is  the  ease  also 
with  carbonate  of  lime. 
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nmntiata  of  Uih.    ApiUt,  W.    KhDmbabadnl  Antlta,  J.    Bliambglia4nl  Fl<>«  B*. 

loide.M.    AintnzuiiJtiiDa.  Chui  FhoiiihiUa,  H.   Moniiu.   Ftmapkoiiu.  SabHi- 
quiplHMpliua  sf  Cima,  T'jkMUM.    Flutllui  bnttaaat,  D. 

Combination  of  phosphoric  acid  and  lime,  with  fluoric  acid 
and  chlorine,  or  mixtures  of  them  both. 

Bnuiuu  Ctp  da  Giu*.  Gninw.  JifBVfiu  Stnt. 

PSSST^"!^!** ■**^ **^ «■'» 

Lin* .M-TS »3P. S647 9M7 

ChUniB* B-10 0-43. (KI7. IHU 

Oildgarinii....    M9 040 D40 IH» 

lOtHXIG.BvM.     100«iaBow.     g«i«a.B<M>.     100J»Ba7>>Mt.t 

These  analyses  give  very  nearly  one  atom  '(4'5)  of  pbo^ 
phoric  acid,  to  one  and  a  half  atom  (5-25)  of  lime,  show^ 
tog  the  minetai  to  be  a  aiibsesquiphosphate  of  lime.  There 
is  an  excess  of  lime,  which  is  in  combination  with  fluoric 
acid  and  chlorine,  substances  shown  by  Prof.  G.  Rose  to  be 
always  present  in  this  mineral  as  chloride  and  fluoride  of  cal- 
cium. By  uniting  these,  the  constitution  of  the  mineral,  as 
stated  by  Dr.  Thomson,  is  one  atom  chloride  and  fluoride  of 
calcium,  six  atoms  subsesquiphosphate  of  lime.  Formula : 
fiCal'iPh+CalChl.FI 

Sp.  Gr.  31— 3-3.     H.  =  50. 

Phosphate  of  lime  is  found  massive  (Phosphorite);  and 
crystallized  in  six-sided  prisms,  terminated  by  one  or  more 
planes  (Apatite) ;  or  the  prism  ia  terminated  by  a  six-sided 
pyramid,  and  the  lateral  edges  are  sometimes  replaced.  It 
yields,  though  with  some  difficulty,  to  mechanical  diviiion 
parallel  to  all  the  planes  of  the  Regular  hexahedral  prisni, 
which  therefore  is  considered  the  primary  form  ;  fracture  more 
or  less  coDchoidal,  with  a  vitreous  lustre;  translucent,  rarely 
transparent ;  white,  yellowish- white,  wine-yellow,  green,  blue 
or  bluish-green,  and  red,  —  these  colors  sometimes  intermixed 
in  the  same  crystal.  In  a  very  high  temperature,  the  edges  and 
angles  are  rounded  ofi*,  fusing  difficultly  =^  4f  without  addition ; 
with  borax  it  forms  s  clear  globule,  and  in  salt  of  phosphorus 
dissolves  in  great  quantity,  aflbrding  a  transparent  glass,  which, 
when  nearly  saturated,  becomes  opake  on  cooling,  and  pre- 
MDts  crystalline  faces.    Soluble  without  efiervescence  in  nitric 

t  Tliii  •pediHB  m  horn  IdBdoa  Gton,  CbHtai  CcnuitT,  P«bb.    lion.  Aoad.  NaL 
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and  mnriBtic  acids;  and  when  thrown  in  powder  on  lire  coal, 
emits  B  fellow  pbosphoreaceot  light.* 


Tig.  1,  (he  primary.-'i  lix-ililed  prism.  Fig.  I,  (tie  nine,  of  i*bich 
(he  temiintl  edgei  are  replaced ;  tendlog  to  ■  ax-tided  pynmld,  wUcb 
\a  perfect  in  fig.  3,  the  latenl  edgei  of  the  prism  being  replaced.  FIs.  4, 
in  thii  the  literal  and  [ermiail  edgei  of  [be  prUm  are  all  replaced  by 
planes,  and  its  aalid  angles  by  small  six-sided  faces. 

H  on  M'  or  M'  on  M"    .  .  120°  IK 

Pod  MM'orM" 90    0 

M  or  M'  on  d ISO    0 

Mon«orM'oo('....]69    3 

P  on  tl 15T    0 

l2 1S4  4S 

«3 120  38 

a 124  IS 

Hon  el 112  48 

.  c2 130  80 

(8 189  48 

M'  on  6  or  f 149  40 

6  on  a 162  le 

ll  is  somewhat  remarkable  that 
(be  planes  b  b'  are  rarely  seeo  to- 
gether on  the  aaiDe  cryatd. 

Ehreorriedersdorf  in  Saiony,  and  Scblackenwald  in  Bobe- 
mia,  are  well-known  cnntinental  localities  of  this  mineral. 
The  crj'alals  from  St.  Gothard  in  Switzerland  are  retnarkable 
for  their  whiteness  and  transparency,  and  the  regularity  of 
their  complex  forms;  those  from  Arendal  in  Norway  (Jforoiy 
ite)  are  opake,  and  of  a  greenish-blue  color ;  while  the  aspar- 
agus-stone or  spargeUtein,  from  the  Zillerthal  in  the  Tyrol,  is 
translucent,  of  a  wine-yellow  hue,  and  imbedded  in  green  talc. 
In  the  British  Museum  there  is  one  very  remarkable  crystal, 
which  is  said  to  be  from  the  vicinity  of  St.  Petersburg,  and 
beautiful  crystals  ha?e  been  discovered  at  Caldbeck-fell  in 
Cumberland ;  in  Cornwall  in  tin  Teios  in  the  granite  of  St 
Uichael'a  Mount,  with  topaz,  &.a. ;  with  axinite  on  the  dlA 
of  Botallack  near  the  Land's  End ;  and  near  Bovey  Tracey  id 

•  Th*  ^mnw  orawirk  leid  in  this  bIbhiI  h  ariood  hj  lu  uniga  oa  fUs,  bu 
bs  ^om  by  phcins  m  powdvrwt  erjitmi  ill  ■  plHtinnki  entcibls,  poflriac  uhh  H  a  laaD 
asuUn  ofHlpkBrie  aod,  aad  pfHHdla(  ad  b  waal  ia  tb*  aipMlBsai  iikb  Auk  ipu. 
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Devonshire,  in  large  greyish-vhite  translucent  prianu,  with 
crystallized  tourmaline,  in  a  quarry  of  red  granite. 

The  niasai«e  variety  of  apatite  is  usually  distinguished  un- 
der the  appellation  ot phosphorite.  It  presents  a  granular  tex- 
ture, and  a  yellowish  or  reddish-white  color;  is  nearly  (^ake; 
and  hecomes  phosphorescent  on  the  application  of  hest  It  is 
found  at  Schlackenwald  in  Bohemia,  and  abundantly  near  La- 
giofan  in  Eatreinadura  in  Spain,  in  beds  alternating  with  lime- 
stone and  quartz.  In  Nova  Scotia,  at  Partridge  Island,  small 
but  eilremely  brilliant  crystals  of  a  pale-yellow  color  were 
found  by  Dr.  Jackson  and  the  editor,  in  veins  of  foliated 
Bilicious  sinter  traversing  the  trap.  Near  Copiapo,  in  Cbili, 
it  is  fouDd  massive  and  of  a  bluish-green  color.  Beads  formed 
of  it  have  also  been  discovered  in  some  of  the  most  ancient 
cemeteries  in  the  same  region.  —  Blake. 

In  the  United  States,  apatite  occurs  abundantly  la  the  white 
limestone  of  St.  Lawrence,  JeSeraon,  Lewis  and  Orange  coun- 
ties, N.  ¥.,  where  the  crystals  are  associated  with  felspar, 
scapolite,  zircon,  sphene  and  pargasite.  They  possess  a  great 
variety  of  colors,  (as  bluish-green,  sea-green,  mountain-green, 
yellowish-green,  and  sky-blue,)  have  highly  lustrous  planes, 
and  those  from  Hammond,  St.  Lawrence  county,  where  the 
amaller  crystals  are  not  inferior  to  those  from  any  known  lo- 
cality, are  most  deserving  of  notice  on  account  of  their  huge 
dimensions,  many  of  them  being  from  xix  to  eight  inches  in 
length,  while  in  a  few  instances  they  have  been  met  with  a 
foot  or  more  in  length.  The  more  slender  prismatic  crystals 
are  frequently  bent  in  the  middle,  obviously  whilst  in  a  soft 
state,  either  when  first  formed,  or  by  subsequent  fusion  (see  the 
Gg.  p.  277).  As  the  terminations  are  rounded,  the  sharp  angles 
u  it  were  melted  away,  and  they  assume  otherwise  a  fused  c^ 
yernous  appearance,  Prof.  Emmons  has,  with  good  reason,  ad- 
edduced  them  as  additional  evidence  of  the  igneous  origin  of 
the  primitive  limestone  in  which  they  are  imbedded.  (See  his 
Report  on  the  Geohgieal  Survey  of  the  Stale.)  These  crys- 
tds  rarely  present  any  other  modifications  than  those  of  the 
replacement  of  the  terminal  edges  of  the  prism,  pyramidee  of 
Haiiy  ;  but  Prof.  Beck  has  given  the  figure  of  a  crystal  from 
this  locality  in  which  the  edges  both  of  the  prism  and  the  pyr- 
amid  are  replaced  by  tangent  planes.  —  Mineralogy  of  New 
York,  page  241.  Low  compressed  prisms,  of  which  the  ter- 
minal edges  are  replaced  by  a  single  row  of  molecules,  uni- 
muiMlaire  of  Hauy,  have  been  found  at  St  Anthony's  nose, 
near  New  York,  accompanied  by  magnetic  pyrites.  They 
are  sometimes  so  flattened,  as  to  put  on  the  appearance  of  an 
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eight-sided  table  witb  beveJied  edges.*  The  vicinity  of  Goo- 
TcrneuT,  N.  Y.,  has  also  furniBhed  the  Bame  form  —  fig.  3— 
M  on  e  1S»°  13',  P  on  e  140°  47',  e  on  e  143''  7'.  —  Hiwty.  In 
Lancaster,  Billerica  and  Stowe,  Mass.,  good  crystals  of  apatite 
have  been  found;  and  at  the  former  place,  connected  with 
spodumene.  At  Franklin,  N.  J.,  greenish-white  hexahedral 
prisma  are  found  with  Jeffersonile.  It  also  occurs  near  Balli< 
more,  Md.,  and  near  Wilmington,  Dei.  In  Maine,  at  Bruoe- 
wick,  on  the  banks  of  the  Androskoggin,  disseminated  in  gneiss, 
with  garnets.  At  Suckasunny,  N.  J.,  in  small  prisms,  associ- 
ated witb  actynolite,  (byssolite),  and  more  rarely  witb  pearly 
beulandita 

Appendix.  Fibrous  Phosphate  of  Lime  or  Kupyrehroite, 
of  Prof  Emmana.t  This  is  a  very  singular  mineral  and  the 
first  example  of  phosphate  of  lime  occurring  under  a  fibrona 
form.  Indeed,  it  is  supposed  by  Prof.  Emmons  to  be  a  new 
species,  but  according  to  the  analysis  made  by  Prof  Beck,  it 
contains  ninety-three  per  cent,  of  phosphate  of  lime,  the  re- 
mainder being  oxide  of  iron,  alumina,  silica  and  water,  which 
are  most  probably  mere  accidental  impurities.  With  this 
chemical  composition,  and  in  the  absence  of  any  well  marked 
crystalline  structure,  it  seems  more  proper  to  consider  it  as  a 
variety  of  the  present  species.  The  following  description  of 
its  characters  has  been  drawn  up  by  Prof  Emmons. 

Color  pale  malachite-green,  passing  also  into  greenish- white, 
and  sometimes  brownish.  Structure  indistinctly  fibrous  in  the 
thin  maramillated  layers,  which  are  arranged  like  those  of 
green  malachite.  Colors  of  the  separate  layers  various.  Dull 
and  opake.     Hardness  ^  4.     Specific  gravity  3'U3. 

It  is  fusible,  B  B,  with  difficulty,  al^er  a  long  coniiauance  of 
the  blast,  and  on  the  surface  only,  into  a  glassy  glaze.  De- 
crepitates ;  with  borax  and  salt  of  phosphorus  it  fuses  into  a 
pale  bottle-green  glass  when  hot  or  warm,  but  transparent 
when  cold.  Heated  to  a  point  just  below  redness  it  phos- 
phoresces with  an  emerald-green  light.  Heated  in  a  glass  tube 
it  gives  off  a  little  vapor.  In  muriatic  acid  it  dissolves  easily 
and  perfectly  with  a  slight  ebullition ;  from  this  solution  oxa- 
late of  ammonia  throws  down  a  white  precipitate;  also  the 
carbonates  of  ammonis  and  soda  an  abundant  white  flocculent 
precipitate.  The  muriatic  solution  evaporated  to  dryness  is 
perfectly  redissolved  by  acidulated  water. 

This  remarkable  mineral  occurs  a  mile  south  of  Hammonda- 
Tille,  at  Crown  Point,  not  far  from  the  landing.    It  has  a  r^ 
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nmbluice  to  mdacbite,  somewhat  in  color  and  atrnctiira,  but 
erideodj  contains  so  copper.  It  has,  in  fact,  in  its  external 
or  natural  historical  characterB,  as  well  as  chemical,  quite  k 
Btrikin^  resemblance  to  Wavellite  and  Gibbaite.  It  occnra 
^Niodantlf  in  tuberose  and  mam  mill  ated  masses  in  gneiaa  and 
limestone. 

Its  name,  eupj/rehroite,  has  an  Bllusion  to  its  beautifnl  pho** 
phweacence  when  exposed  to  beat. 

HEHDERITE* 
PrimlUo  Flnor  Biloidg,  Baidifr.    Flutllni  rhonibigiu,  D. 

Ftimaryform  a  Right  rhombic  prism  of  1 15°  {K  and  64°  61'. 
").  Or.  2-9  — 31.     H.  =  5-0. 


CleHTage  interrupted  parallel  to  H.  Fracture  amall  con- 
ehoidal.  Color  several  shades  of  yellowish-  and  greenish- 
white;  very  translucent;  with  a  vitreous  or  somewhat  resinoos 
lustre.  Streak  white;  surface  of  M  smooth,  and  delicately 
■triated  parallel  to  its  edges  of  combination  with  p. 

Herderite  much  resembles  asparagus-stone,  but  was  distin- 
guished by  Haidinger.  —  BrtwsUr's  Journal,  ix.  1)60.  It  oc- 
curs imbedded  in  fluor,  in  the  tin  mines  of  Ehrenfriedersdorf 
in  Saxony;  and  is  a  very  rare  species. 

FLUOR  SPAR.t 

Flnotia*,  SaiJm.   Flmls  of  Lims.   Flgii.W.   Chim  BaiUg,!!.  OoUbsdm]  PloM-.X. 
OeUhadnlFJoatHilDid*,  H.    FluaLluioculiMltH,  D. 

Combination  of  one  atom  fluoric  acid,  and  one  atom  lime. 
Formnla:  Calj'l. 

DerbnMn.  Otndotf.  Cumberland. 

Lux. t4-BS. 81JS T9-M 

Flwriii  Hid 31-^ .3»S .3740 

10040  tytrj.  10IM»  Klipnih,  IMHJO  BvHliii. 
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Sp.  Gr.  30  to  3-3.  H.  =  4-0. 
Fluor  occurs  crystallized,  nodular,  compact,  and  earthj; 
the  first  has  a  perfectly  lamellar  structure,  and  may  be  cleaved 
with  facility  into  the  tetrahedroD,  acute  rhomboid,  and  Regular 
octahedron,  the  latter  of  which  has  been  adopted  as  its  primarj 
form ;  occasionally  however  the  edges  of  a  cube  of  fiuor  may 
be  displaced  mechanically,  aSbrding  an  apparent  cleavage  par- 
allel to  the  planes  of  the  rhombic  dodecahedron ;  bot  this  ig 
only  deceptive,  for  the  planes  so  produced  are  irregular,  and 
therefore  unlike  those  parallel  to  the  planes  of  the  octahedron, 
and  may  be  termed  planes  of  composition.  It  occurs  ia  the 
form  of  the  octahedron  and  its  varieties;  as  the  cube,  dodeca- 
hedron with  rhombic  planes,  &c.  Fluor  is  found  perfectly 
.  limpid  and  transparent;  also  white,  grey,  and  exhibiting  vari- 
ous shades  of  blue,  green,  red,  yellow,  and  purple :  when 
pounded  and  placed  on  live  coal  it  emits  a  phosphorescent 
light,  blue,  green,  purple,  or  yellow;  when  thrown  in  mass 
into  the  lire,  it  decrepitates  and  flies.  Is  acted  upon  by  acids, 
and  particularly  by  heated  sulphuric  acid,  which  decompoaes 
it,  and  disengages  fluoric  acid  in  Tapors.  Alone  od  charcoal 
it  fusea  by  much  heat  into  an  c^ake  white  globule;  with  bo- 
rax, and  salt  of  phosphorus  it  forms  a  transparent  glass,  which 
when  saturated  to  a  certain  extent  becomes  opake. 


Tit.  1.  prinMTT ;  the  reculir  oetahedroa.  Tig.  2,  tha  ntns,  htving  all 
it!  nlid  angles  repliced  by  iquare  plane*,  which  are  enlarged  end  eoaa- 
|dele  In  &g.  S,  the  cube.   Fig.  4,  the  cube,  of  fthich  the  edge*  and  angUa 
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•ra  replaced.  Fig.  S,tlM  oetiliedraB,  with  lb  edge*  npbeedbjdx-rided 
planes ;  nbich  In  fig.  8  are  complete  ud  of  ■  rbmoUc  tbue,  urmiDg  the 
Aombb:  dadeeihedroo.  FIf .  7  the  Cuba  with  iM  edj^e*  MTelled,  or  »• 
plKod  by  two  pluiei;  Ihete  plane*  (re  complete  In  flg.  B,  (brmine  a  eoOd 


■olid  anfle  replaced  by  three  ptinea,  which  in  fif;.  10  are  aeoD  in  com* 
MnafioD  wllh  pluiei  replacing  the  edgea  of  the  cube.  Fig.  11,  the  cube, 
of  which  each  aolid  angle  i*  replaced  bj  aii  planes;  these  are  enlamd 
and  nearl)'  complete  in  fig.  IS ;  represeollDg  a  crystal  bounded  hy  fifty' 
lour  planei. 

One  eryital  (from  Devondiire)  in  Mr.  Phillipa'a  powerton  eihibtlod  all 
the  facai  repreaented  on  the  annexed  figure  except  bl  S  and  4,  and  c3. 


P'.orPoaP". 

I0»o  28- H. 
125    15- 
144     44  — 
90     00  — 
.  120     00  — 

laa   00  — 

.  1S4     46 
.  1S6     50 

M  on  M' 

.  .  .     M"  60- 

a'  or  «- 

'o.«" 

fSona 

dl  on  dl' 

.  ...  179  40 
.  .  .  16«     50 

M- a- on  a"  one" 

dl  or  dV  on  a  .  . 
<12ord2ooa.  .  . 

...  168  10 
.  .  ■  165     44 

No  part  of  the  world  has  hitherto  produced  finer  specimens 
of  this  species  thao  the  counties  of  CumbeHand,  Derby,  and 
Cornwal].  Those  varieties  from  the  lead  mines  of  Alston 
Moor  and  DerbyEhire,  nsuallj  assume  the  form  of  the  cube, 
and  preaent  the  fioest  ehades  of  blue  and  green,  varying  id 
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color  u  the  light  by  which  they  are  eximined  is  reflected  or 
truiamitteil ;  aoine  beautiful  octahedral  forma  occur  at  Beer- 
alston  in  Devonshire,  while  ihe  neighboring  county  of  Gotd- 
wall  has  aSbrded  an  endless  variety  of  crystallizations.  Dark- 
blue  cubical  crystals  have  been  noticed  in  porphyritic  green- 
stone near  Gourock  in  Renfrewshire,  also  though  sparingly 
in  Aberdeenshire ;  but  fluor  is  on  tbe  whole  a  rare  production 
either  of  Scotland  or  Ireland. 

Crystallized  fluor  ia  found  at  Mont  Blanc  and  St.  Gothard — 
on  the  latter  in  octahedrons  of  a  rose-red  color;  in  Saxony, 
the  Bannat,  and  other  countriea,  it  occurs  in  veins  in  primi- 
tive mountains,  exhibiting  various  modiiicaliona  and  great  va- 
rieties of  color;  and  at  Zinnwald  in  Bohemia,  accompanies 
oxide  of  tin,  mica,  apatite,  and  quartz. 

In  the  United  States  a  beautiful  pale  green  fluor  spar  in 
octahedral  crystals,  occurs  on  the  White  mountains,  N.  H.,  in 
the  ruins  of  a  slide  east  of  Saco,  as  described  by  Prof.  Hub- 
bard. It  is  imbedded  in  masses  of  radiated  quartz,  and  the 
crystals  are  sometimes  an  inch  and  a  fourth  in  diameter.  At 
Eaton  and  Westmoreland,  N.  H,,  it  occurs  in  considerable 
abundance,  accompanying  copper  and  iron  pyrites;  also  at 
Putney,  Vt.,  of  an  emerald-green  color.  The  lead  mine  at 
Southampton,  Mass.,  has  also  furnished  a  beautiful  green  and 
purple  variety.  At  Trumbull,  Conn.,  it  is  associated  with 
topaz,  mica  and  quartz,  and  is  sometimes  crystallized.  Ex- 
posed to  heat  it  haa  the  character  of  cklorophane.  Crystals 
of  large  dimensiona,  sometimes  a  foot  in  diameier,  have  been 
found  on  the  southern  bank  of  Muscolunge  Lake,  Jefferson 
county,  \.  Y.  They  are  usually  of  a  greenish  color.  At 
Lowvitle,  Lewis  county,  both  cubical  and  octahedral  crystals 
sre  fountl  in  narrow  veins  in  limestone  with  iron  pyrites  and 
galena;  they  are  of  a  green  color  and  nearly  transparent, 
very  rarely,  insulated  crystals  of  this  mineral  of  a  yellow  color 
sre  met  with  in  the  geodes  of  pearl-spar  and  celestine,  at 
Lockport  and  Niagara,  N.  Y.  According  to  Prof.  Beck, 
crystals  of  a  purple  color,  and  exhibiting  the  form  of  the 
cubtHictaidre  of  Haiiy,  have  been  obtained  at  Roasie,  as  also 
large  and  very  perfect  dodecahedral  crystals  in  the  town  of 
De  Kalb,  St.  Lawrence  county,  N.  Y,  In  New  Jersey  it  is 
disseminated  in  the  limestone  at  Franklin.  Fine  deep  purple 
colored  cubes  have  been  brought  from  Smith  county,  Tenn. ; 
and  other  varieties  from  Shenandona  county,  Vir.,  and  from 
Shawne  Town,  111. 
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Compaet  floor  it  harder  than  common  Huar,  Hnd  hu  sometimea  ■  gna- 
nXwtextare;  in  ^nerdft  U  trnnilucenl  onlyon  the  edges;  when  pTiced 
OQ  li*B  coal,  it  moilly  fpvu  duI  a  ffreen  liKht,  bu[  mmie  Bpecimciu  exhibit 
rarloui  shades  of  green,  blue,  viotel,  and  red.  It  occurs  it  Stolber^  in 
the  HartE,  nhere,  when  firal  raised,  il  present*  a  fine  sky-blue  cdlor,  but 
shortly,  on  exposure,  becomes  perfectly  wblte  ;  also  io  NoiwayiSwedeo, 
■nd  Cornvill. 

E'arlhy  flaoT  exhibits  ■  friable  texture.  It  is  fouod  Id  Saxony  and 
Norway  ;  in  Durham,  with  parliallydecomposeil  galena  ;  and  in  a  granu- 
lar pulverulent  stale,  in  (he  Beeral^Lonc  lead  mine,  Devonsbirs. 

The  name  CMorophime  has  been  applied  to  these  varieUes  which,  whan 
exposed  (o  heat,  exhibit  (he  phenomenon  of  phosphorescence  in  peculiarly 


s  tbU 


o  too  high  a  temperature,  it  will  exhibit  repeatedly. 

The  circumstance  of  its  fluoric  acid  being  di sen gaj^ed  when  treated  with 
lulphuric  acid,  renders  fliior  spar  a  useful  medium  lor  executing  etcbings 
OD  glass,  which  are  readily  obtained  by  eipoaing  a  plate  parti  ally  coaled 
with  wax  to  the  action  of  ibis  acid  as  it  is  evolved  in  a  gaseoua  state;  (hat 
pDrllon  of  the  glass  covered  by  the  wax  of  course  remaiaa  entire,  while 
whatever  has  been  laid  bare  will  shortly  he  fonnd  Io  have  been  acted  upon 
to  a  considerable  depth,  and  thus  figures  of  any  description  may  be  pro- 
duced on  glaM  without  much  difficulty. 

ANHYDROUS  SULPHATE  OF  LIME. 

ANBIDRITE. 

karUcila,  WBrl^l(pil)i,W.    Cbani  Bulphiiis  Anhjdro,  F).    Anhydiita,  J.    PrkiMlic 

Wbeo  pure  it  cotisiata  of  one  atom  (5)  sulphuric  acid  anil 
one  aiom  (35)  of  lime.    Formula:  CalS. 


Sdlnhario  Dold.  ■  •  ■ST'O. . . 
Lima «H>... 


EiilelHB.              VulidBa 
,....58-28 !i«l. 


(MKlaimlh.     WSlEois.  K4H  SUomtjtt.  V7-aB«idaDL 

Sp.Gr.  2-5— 2-9.  H.  =  30  — 35. 
Anhydrite  occurs  crystallized  in  the  form  of  a  Hight  rec- 
tangular prism,  of  which  the  lateral  edges  are  sometimes, 
though  rarely,  replaced.  It  readily  yields  to  cleavage  parallel 
with  the  planes  of  the  prism,  but  with  more  difficulty  in  one 
direction  than  in  the  other  two.  It  is  white,  violet,  bluish,  or 
reddish  J  is  translucent,  sometimes  transparent;  with  a  splen- 

■  WbiDca  Chlotoiikaaa,  ilfrnfjing  brilllant  |»aa. 
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nt,  pearlj  lostTe.  It  posseBses  double  refraclion.  Id  the 
s  it  yields  do  water,  ■od  it  does  Dot  exfoli&te  like  ^p- 
■QDi  B  B,  but  becomes  glazed  over  vith  s  wbile  triable  en- 
amel ;  with  borax  it  fusee  with  efferTeaceDce  iuto  a  tranBp&- 
rent  glass,  which  od  cooling  is  j el lo wish-brown,  and  which,  it 
the  proportion  of  the  assay  be  coDsiderable,  becomes  brown 
and  opake;  with  fluor  spar  it  forms  a  traDsipareut  globule 
while  hot,  which  alters  into  an  opake-whiie  enamel  when  cold. 


PonMorT W    VH 

MonT 80      0- 

HoiKi 140      4- 

Tuxl 129    S6~ 


It  ia  found  in  the  salt  mines  of  Hall  in  the  Tyrol,  and  Bex 
in  Switzerland ;  also  in  cleavahle  masses  of  a  brick-red  color 
imbedded  with  gypsum  and  polybalite,  in  beds  of  rock  salt  at 
Aussee  in  Upper  Austria.  In  the  United  States,  at  Lock- 
port,  Niagara  county,  N.  Y.,  this  mineral  occurs  in  foliated 
nearly  transparent  masses  of  a  sky-blue  color,  ia  the  geodes 
of  the  limestiine. 

Compact  Anhydrite  or  Vulpinite  occurs  massive,  contorted, 
and  reniform.  It  is  found  in  the  salt  mines  of  Upper  Austria 
and  Salzsburg;  at  Suiz  on  the  Neckar  in  Wirteniberg,  snd  at 
Bleiberg  in  Carinthin.  The  contorted  variety  termed  pierre 
des  trippes  (from  its  resemblance  to  the  convolutions  of  the 
intestines)  occurs  in  clay,  in  the  salt  mines  of  Wielitzka  and 
Bochnia  in  Poland;  while  the  variety  which  lakes  a  fine  pol- 
ish, and  is  known  by  artists  as  the  marmo  bardigiio  di  Ber- 
gamo, occurs  with  limestone  at  Vulpino  in  Italy. 

HYDHOUS  SULPHATE  OF  LIME. 

Rpliitiiu  oFLlnid.    SclsnilB.   Ojpt.W.   Chrnii  Ba1plnlte,H.   Ailfkuflhla Onwaiii, J. 
FctunBlaldil  G/pium  BsloLd*,  M.     Oj-pulu  tthDmlwdiiiH,  O. 

This  is  a  hydrous  sulphate  of  lime,  consisting  of  one  atom 
sulphuric  acid,  one  atom  lime,  and  two  atoms  water.  Formula, 
CalSl+2Aq.  Analysis  by  Bucholz  :  Sulphuric  acid 460, lime 
330,  water  31'U. 

*  fljpM  b  m\i  in  bin  bwii  tka  Mm  giTen  bj  Itw  UKimU  la  ntoiMd  lalplitM  af 
Iln*  i  Uut  aiHni  is  lu  nuiinl  lUU  !•  Mir  Uimtd  Dpna  j  It  waMiiu  wiiu. 
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Sp.  Gr.  3^  to  2-4.     H.  =  IS— 2-0. 

Ofgypaam  there  are  several  Tarieiiee.  It  occurs  crystallized; 
fibrous;  having  a  granular  texture;  compact;  and  earthy. 

Stknitt*  occnra  generally  in  flattish  cryatala.  The  primary 
form  ia  a  Right  oblique-angled  prism,  of  which  the  bases  are 
oblique-angled  parallelograms  of  1 13°  8*  and  66°  5S' ;  it  cleaTea 
with  ease  and  brilliaacy,  parallel  only  with  the  terminal  planes 
P  of  the  following  figures,  but  cleavages  parallel  to  the  lateral 
planes  may  be  attained  from  the  finely  divided  laminie;  lustre 
shining,  sometimes  pearly;  more  or  less  transparent,  and  eo 
Bofl  as  to  yield  to  the  nail. 


The  preceding  fipirea  »r*  given  only  with  ■  view  to  elucidate  the 
miDoer  in  which  the  modiryin^  planes  abed  of  the  Ibllowiiig  fipire  are 
iituated  on  the  angles  or  edges  of  the  primary. 

P  on  M  or  T  {prini«ry)  WOCC 

ModT  .  .  .  .  ditto  .  lis  OS 

mbl 108  00 

-b2 144  40 

-cl 153  «6 

-  e2 143  4S 

-  c3 124  30 

-a 112  14 

-/■b\      „,--'      /  d 110  81 

I  W'-^n'    ^     90   OO 

XCl        ^-"-^       Jl  on  61' 143  48 

W^.^'^'^  b2Mib2'  .  - 108  W 

(3  onc3' Ill  SO 

a  on  o' 138  42 

a  ODcS 118   18 

if  on  a 149  20 

hiaaH 126  OOfg. 

It  presents  virions  shades  of  white,  yellow,  grey,  brown, 
red,  and  violet.  Reduced  to  thin  laminffi,  it  is  flexible  but 
not  elastic.  Gives  oB"  water  in  the  matrass ;  and,  B  B,  in  the 
platina  forceps,  exfoliates  and  fuses  with  difficulty  inta  a  white 
enamel.     With  fluor  spar  it  readily  fuses. 

Selenite  is  most  commonly  met  with  disaeminated  in  argillft- 
ceous  deposits ;  not  oflen  in  veins.  The  finest  and  most  tran» 
parent  crystals  occur  in  the  salt  mines  of  Bex  in  Switzerland, 
at  Hall  in  the  Tyrol,  in  the  sulphur  mines  of  Sicily,  near 
Ofana  in  Spain,  and  in  detached  and  very  symmetrical  individ- 
uals in  clay  at  Shoiover  Hill  in  Oxfordshire.     Large  lentica- 

*8al«du,rnntliaCrMki  la  slluiaii  Is  ika  briiliuoj  wlih  whioli  it  nitoata  iIm  bom. 
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lar  erystala,  and  the  aaaly  varieties,  are  found  at  MontmEirtre 
near  Pans.  Broad  foliated  masses  are  coromon  in  the  gypsum 
of  Nova  Scotia,  and  recenil;  fine  large  groups  of  crystals  of 
a  brown  color  bare  been  found  at  Sussex  Vale,  in  the  Prov- 
ince of  New  Brunswick.  A  remarkable  specimen  of  the  lat- 
ter is  in  the  possession  of  Dr.  Martin  Gay  of  Boston. 

The  tertiary  formations  of  Virginia  and  Maryland,  abound 
in  large  and  very  beautiful  groups  of  crystallized  selenite, 
particularly  St.  Mary  and  Calvert  counties,  which  have  heea 
carefully  explored  by  Messrs.  T.  A.  Conrad  and  F.  Markoe,  Jr. 
Cryatallized  and  massive  gypsum  occurs  in  New  York;  the 
former  having  the  primary  figure  replaced  on  its  longer  lerm^ 
nal  edges,  is  finely  exhibited  in  some  of  the  specimens  from 
Lockport;  the  fibrous  variety,  possessing  considerable  lustre, 
is  found  in  Onondaga  county,  and  in  most  of  the  eztenaive 

Elaster  beds  in  the  western  part  of  the  Slate.  Remarkably 
eantiful  transparent  crystals  having  both  the  longer  aud 
shorter  tertiiincd  edges  replaced,  (figs.  3  and  4)  are  imbedded  in 
a  snowy-white  gypsum  at  Poland,  Trumbull  county,  Ohio. 
The  pure  transparent  folia  from  Lockport,  contain  small 
cavities  enclosing  a  colorless  fluid,  which,  from  the  sluggish 
movement  to  and  fro  of  the  small  globule  of  air  conlained  in 
it,  resembles  oil  of  vitriol.  These  specimens  penetrated  by 
dog  tooth  spar,  and  celestine,  frequently  possess  great  beau- 
ty, and  form  some  of  tbe  most  ornamental  treaaurea  of  our 
^bineta. 

Compact  GvpaiTM  occura  only  maanve;  lis  fracture  is  compict,  or 
•lightly  iplintEry,  it  is  dull,  or  posiewei  i  frlimrnerinj;  liiitre  ;  ia  aofi  and 
Inmslucenloa  Ihc  eilfcea.  Its  colon  are  much  llie  ainie  la  tboM  of  MlSD- 
Ite,  but  It  ia  often  parly-colored  ;  either  spotted  or  veined. 

It  occur!  in  England,  il  Ferrybridge  in  Yorkshire,  in  Nottinghamshire, 
■Dd  io  Derbyshire.  Near  Sienna  in  Tuscany  it  ia  oht»incd  extremely 
pure  BDd  compact;  and  is  employed  by  the  architect  for  column!  and 
other  omamenb',  being  more  easily  worked  thin  marble ;  it  also  admits  of 
being  turned  on  Ihe  lathe  into  cups,  bisoas,  vases,  and  other  similar  arti- 
cles. In  South  America  in  the  Cordiiiem  of  Chili,  the  Valle  del  Yeso, 
takes  iti  name  from  a  great  bed  of  pure  white  gypaum,  which  ia  at  least 
two  thousand  feet  Ihicli,and  where  il  is  used  in  Ihe  manufacture  of  wine. 
— Darwin'M  Journal uf  Rettorch'i,  p.  389.  The  most  extensive  depoailB 
of  gypaum  in  North  America,  are  lound  in  Ihe  new  red  nndslone  formationol 
Nova  Scolia,  whence  Ihe  greater  pari  of  all  that  la  employed  in  agriculture 
in  the  Uniled  Slateii,is  obuined  Gypsum  is  somelimeslouDd  even  among 
(he  scorias  of  volcanoca,  as  >l  ihe  Svndwich  lalands.  In  the  United  Stalei 
entenxiva  beda  of  compact  gypsum  occur  in  Ohio,  Illinois,  Virginia,  Ten* 
nessee  and  Arkansas;  frequently  associated  nilh  salt  springs. 

FiBsous  Gtpsuu  ocrurs  la  extremely  delicate  and  easily  separated 
fibres  ;  also  massive,  of  which  Ihe  tibres  are  either  straight  or  curved.  It 
has  a  glistening  or  pearly  lualre,  and  presents  various  shades  of  white, 
grey,  yellow,  and  red ;  It  Is  generally  tnaaiueenL    It  occurs  In  Derby- 
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•bin  In  Imk  tl«odar  6bre>,  ud  puticulirl;  at  Matlock,  where  It  b  Ibund 
id  maa-ei  oT  great  brilliaacy  and  remarliable  lustra. 

GBAirnLAR  GTPauH  generally  occura  manive,  being  compoaed  of 
an  agf  regalioD  of  imall  cryrialline  lantios.  It  has  a  abining  pearly  lo*- 
tre  1  is  Ifinslucent ;  and  very  >o(t.  It*  colon  rewDibla  tboac  of  aeleidte. 
It  occura  in  beds  In  primitive  aod  lecondary  rocka.  At  Luneburg  it  ia  the 
matrii  of  the  boracUe.  Large  quHrries  of  a  pure  white  Tiriety  eaiat  Dear 
CavHlese  In  the  Soulhera  Tyrol ;  alio  at  Vizille,  near  Grenoble  in  France. 
Id  Chfshire  and  Derbyalilre  it  forma  beda  in  marl. 

EAaTHT^  GvpaDM  occura  in  looae  earthy  particlea  or  acalea,  wUeh 
are  dull,  or  pouesa  a  glimmering  luatre.  In  beda,  encloaed  witbia  th* 
atrala  of  secondary  Ibnnttloaa  ol  gypauis,  la  Suoay,   Salibur^,  and 

The  mml  decided  characteristic  of  cryatalllied  gypaum  la  the  flextblUtf 
of  ila  laminv,  into  which  It  may  be  separated  to  almost  any  degree  M 
thinness;  the  maasive  vsKctles  are  at  ooce  distinguished  from  limealone 
by  their  inrerior  hardneaa,  being  reitdily  •cratchetTby  the  nail,  and  yield- 
ing ■  while  powder. 


PIcnIan 

Conaists  ofoitric  acid  57-44,  lime  32,  w&tei  1056;  uuwer- 
ioe  very  nearly  to  the  formula :  CalNt+Aq. 

Primary  form  a  Rhomboid,  or  a  regular  six-siried  priam. 

It  occurs  ill  libroua  efflorescencea  oflea  united  in  the  rorm 
of  silken  tufls,  or  pulverulent ;  ia  very  deliquescent,  and  acdo- 
ble  in  water.  On  burning  coals  it  melts  slowly,  with  alight 
detonation,  and,  aa  it  dries,  loses  ita  acid;  the  residue  doe§ 
not  afterwards  attract  moisture  from  the  air,  and  is  pho^hor- 
escent;  taste  bitter  and  disagreeable. 

It  is  round  in  silky  efflorescences  on  old  walls,  in  caveraa, 
or  on  calcareous  rocks,  in  the  neighborhood  of  decayed  vege- 
table matter;  and  in  aome  mineral  waters.  It  is  said  to 
form  silky  efflorescences  io  some  of  the  limestone  caverns  of 
Kentucky;  whence  it  is  obtained  for  the  making  of  saltpetre. 


■mil  Dilolit,  Rt.    FdiinBlie  nmoliw,  J.    PniiDiiie  Ontonis  Spv,  Jl. 
H(i«u.    Uunbaldiiu,  Ltvf,    VuJaaiH  iyuanit,  0, 

Combiaation  of  silica,  boracic  acid,  lime,  and  water. 


m-eS  VuquUa.       IVHJO  StniHrar. 
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These  lut  ■nalyMe  bj  RammelBberg  tad  Damenil  nearly 
agree  with  the  lesultB  obtained  by  Strotnejer,  according  to 
which  Dr.  Thomson  haa  expresaed  the  eoustitutioD  of  the  initi> 
eralthns;  3CalS^+CalBH-SJJAq. 

Sp.  Gr.  2-9  to  3-3.     H.  =  5-0  —  5-6. 

DathcJite  occurs  massive,  aod  crystallized  in  rhombic  prisms 
of  which  the  lateral  edges  and  the  solid  angles  are  commonly 
replaced  by  planes ;  color  grejiah,  or  greenish- white ;  translu- 
cent ;  fracture  imperfectly  coachoidal,  with  a  somewhat  Titre- 
ous  lustre.  The  primary  form  is  a  Right  rhoAibic  prism  of 
shout  103°  40'  and  76°  30',  from  the  measarement  of  its  natn- 
ral  planes  by  the  reflective  goniometer.  When  exposed  to  the 
flame  of  a  candle  it  bpcomea  opake,  and  crumbles  down  be- 
tween the  fingers;  B  B,  it  intumeacea  into  a  white  mass,  and 
then  melts  into  a  transparent  or  pale  rose-^wlored  globule.  It 
dissolves  readily  in,  and  gelatinizes  with,  nitric  acid. 
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It  occurs  at  Arendal  in  Norway ;  at  Andreasberg  in  the 
Haitz;  in  the  island  of  Uton  in  Sweden;  and  in  the  valley  of 
Glen  Farg  in  Perthshire. 

In  the  United  States  the  trap  rocks  of  Connecticut  and  New 
Jersey,  bave  furnished  very  beautiful  crystallizations  of  this 
mineral.  It  is  found  at  Hartford,  Middleiield,  Cheshire,  and 
at  one  or  two  other  places  in  the  former  state;  sometimes  in 
a  massive  fibrous  form,  (botryotile).  At  Patterson  and  Ber- 
gen, N.  J.,  the  crystals,  though  usually  highly  modified,  have 

t  Baru]iiu>  Ri^an  AuimI,  IHO,  v  13t.    Irninnlilnn'* 
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exhibited  the  primary  planes  almost  entire,  h  is  here  asso- 
ciated with  calc  spar,  ap<^byllite,  analcime  and  stiJbite.  Ac- 
cording to  Prof.  Beck,  Bmall  cryatak  presenting  the  primarj 
form  onl;  slightly  modified,  occur  in  gneiss  near  Yonkera,  West 
Cheater  county,  N.  Y. 

BoTSYouTE  occurs  in  mamillary  concretions  formed  of  con- 
centric layers,  baring  a  splintery  or  fibrous  texture  ;  it  is  brit- 
tle, transluccDt  on  the  edges,  and  externally  of  a  pearl-  or 
yellowish-grey  color ;  internally  white,  greyish,  and  red  in 
concentric  circles.  It  also  occurs  in  small  botryoidal*  masses, 
which  are  white  and  hare  an  earthy  texture.  B  B,  it  melts 
into  a  white  glass.  Its  locality  is  Arendnl  in  Ncvway,  where  it 
forms  in  a  bed  in  gneiss,  accompanied  by  schorl,  magnetic  ircMi 
ore,  and  iron  pyrites.  According  to  M.  Rammelsberg,  (Ber- 
xeKus'  Rapport  Annuel,  p.  136,  1840,]  it  is  generally  mixed 
with  carbonate  of  lime,  and  when  this  is  removed,  the  analysis 
of  the  mineral  gives  silica  3690,  boracic  acid  18-34,  lime  34-27, 
water  10*22.  It  diifers  from  crystallized  datbolite  in  contain- 
ing one  atom  more  of  water. 

HuHBOLDiTB.  The  small,  brilliant  transparent  crystals  of 
this  mineral  from  the  Seisen  Alps  in  the  Tyrol,  have  been 
examined  by  M.  Levy,  and  supposed  not  to  be  derived  from  a 
Right  rhombic  prism,  but  from  an  Oblique  rhombic  prism. 
He  has  hence  considered  it  as  a  new  species  under  the  name 
of  Humboldite.  But  no  analysis  has  been  made  of  these  crys- 
tals, and  the  specific  distinction  supposed  to  exist  by  U.  Levy 
is  not  generally  admitted.! 

BARYTO-FLUATE  OF  LIME. 

Dr.  TVnun,  (OMIiiut,  f;  i.  p.  VO.) 

This  mineral  occurs  in  Derbyshire,  constituting  a  bed  an 
inch  thick  in  a  slaty  limestone.  In  appearance  it  is  very  simi- 
lar to  grey  compact  limestone.  Its  specific  gravity  ia  3-75. 
It  was  analyzed  by  Smithson,  who  found  it  composed  of  sul- 
phate of  lime  51*5,  fluoride  of  calcium  48-S;  corresponding 
with  one  atom  sulphate  of  barytes  and  three  atoms  fluoride 
ofcalciuro.t     Formula:  3CalFl+BrS. 

tNi.  Brooke  (E□c^H«lr<l(l.,  An.  MIb.  p.SOB.)  Uiinlutliil  Lst;  vudeuiTnl  Kj  Ih* 
imperftetioD  of  thfl  orritmli  ■xtinlnad  bj  tarn,  ftsd  that  botk  mia^*lt  Afr««  ia  hna  ud 

t  Behv*la<r'i  JiliitiBch,  L  3SB. 
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Combination  of  arseoic  acid,  lime,  and  water. 


W«ur a4-4B. 33« 

lOOOO  KhpcMh.  BfrS  John. 

The  pure  crystals  of  thia  mineral  analyzed  bj  the  late  Dr. 
Turner,  were  composed  of  arseniate  of  lime  7901,  water 
20-99,  or  of  one  atom  of  the  former,  and  two  and  a  half  atoms 
ofthe  latter.     Formula:  CalAB+S^Aq. 

Sp.  Gr.  264— 2-8.     H.  =  20  — 2-5. 

The  pharmacolite  is  found  in  minute  fibrous  or  acicutar 
crjstals,  which  commonly  are  aggregated  into  bolryoidal  or 
globular  masses,  having  a  glimmering  or  silky  lustre ;  mwe 
rarely  in  modified  crystals,  the  primary  form  of  which  is  sap- 
poaed  to  be  a  Right  rhombic  prism.  Cleara^  parallel  to  P, 
highly  perfect  and  easily  obtaiiied.  Ita  color  u  white  or  giey- 
isb-white ;  but  the  ntrfaeti  ii  often  tinged  of  a  red  or  violet 
color  byarseniate  of  cobalt.  1&1&,  it  is  almost  entirely  rolalil- 
ized,  with  a  dense  white  arsenical  vapor.  In  nitrio  acid  it 
diaaolves  readily  without  effervescence. 


foaf I1T>  J* 

•  to  tha  edn  betwaen  I   «•    ij 
/MHi/.- i   *•    ** 


Pharmacolite  occurs  at  Andreasberg  in  the  Hartz  ;  at  Rie- 

Selsdorf,  and  Gluckabrunn  in  Thuringia ;  at  St.  Marie-aux- 
lines  in  the  Vasges,  in  minute  silliy  white  crystals;  and  at 
Wittichen,  near  Furstenberg  in  Germany,  disseminated  on 
granite,  in  a  vein  containing  cobalt,  barytes,  and  aulphate  of 
lime.  Clear  transparent  crystals  of  pharmacolite,  very  dis- 
tinctly pronounced,  and  fully  a  line  in  diameter,  were  at  one 
period  found  in  the  Grand  Duchy  of  Baden,  probably  at  Ba- 
denweiler,  and  of  these  some  fine  specimens  are  preserved  ia 
the  palace  at  Carlarhue. 
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The  Pierthj>}uirmaeoSte  of  Strome;er,  fixMn  Riegelsdorf  in 
Hewia,  contain*  ibout  three  per  cent,  of  magnesia,  but  in 
other  re^>ecta  correaponds  with  this  mineral. 

HAIDINGERITE.* 

Il  is  composed  by  the  Bnaljeis  of  Turner,  of  BTsenitte  of 
time  85'6S,  water  14-32 ;  oi  it  is  a  sesquibjdroua  arseniate  of 
lime,  containing  one  atom  less  of  water  than  the  last  de- 
scribed species.    Formula:  CalAs+I^Aq. 

Sp.  Gr.  2-84.     H,  =  20  —2-5. 

Primary,  a  Right  rhombic  prism ;  color  white  and  transpa- 
rent, with  a  vitreous  lustre,  and  white  streak.  Cleavage  highly 
perfect  and  easily  obtained  parallel  to  d.  Readily  soluble  in 
acid.    Thin  lanius  siigbtly  flexible. 


a  onr  the  taniiii»l  adgs ,  .  1S8    B8 


Thia  Tery  rare  mineral  was  distinguished  by  Haidinger  from 
the  pharmacolite  of  Baden,  which  il  accompanies,  and  with 
which  it  used  to  be  confounded.  Its  form  and  lustre  are  dis- 
tinct, and  it  oooura  in  cryatala  aggregated  in  botrjoidal  form. 

OXALATE  OP  LIME. 

a.  JJmtfc    (£«A  aU  Uink  MJ.  J(^  iTi.  p.  «>,  law.) 

Hr.  Brooke  on  eKamining  some  specimens  of  carbonate  of 
time  stippoeed  to  t>e  from  Hungary,  detected  a  few  small  crys- 
tals from  one  tenth  to  one  fourth  of  an  inch  long,  which,  on 
examination  by  Mr.  Landatl,  proved  to  be  oxalate  of  time  with 
one  proportional  of  water. 

Sp.  Gr.  ISSS.     H.  =  rather  than  less  calc-spar. 

It  possesses  a  high  metallic  lustre,  similar  to  that  of  sulphate 
of  lead.  la  very  brittle  ;  fracture  being  conchoidal.  Is  color- 
leas,  and  transparent  to  opake.  Its  primary  form  is  an  01^ 
liqae  rttombic  prism  (see  fig.  13,  p.  xi.  of  the  Introduction  to 
this  volume,)  the  secondary  modifications  of  which  are  stiown 

Wb.  HiUllflr,  bq.    BnwIMr^JoiUH],  ilLaOSiud 
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on  the  mibjoined  6gan  as  given  bj  Brooke.    Oearage  par- 
allel to  P,  M  and  to  c. 
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Meet  of  tbe  crystala  are  twins,  and  Teniarkabijr  symmetrioal 
in  their  forms.  All  the  planes  are  bright  and  perfect  except 
H,  which  is  striated  by  its  alternations  with  u;  andy,  which 
is  also  striated  parallel  to  the  edge  betweenyandj*'.  Mr. 
Brooke  observes  that  their  crystals  appear  to  have  been  formed 
contemporaneously  wilb  those  of  ibe  calc-spar,  in  which  some 
of  them  are  imbedded ;  a  circumstance  which  excludes  the  sup- 
position of  their  being  of  vegetable  origin.  As  only  one  other 
oxalate,  that  of  iron,  is  known  to  exist  in  tbe  mineral  state, 
and  as  it  occurs  in  a  bed  of  wood  coal,  and  tbe  oxalic  acid 
contained  in  it  may  be  presumed  to  have  been  derived  from 
vegetable  matter,  this  oxalate  of  lime  affords  the  first  instance 
of  the  occurrence  of  oxalic  acid  as  a  distinct  mineral  product 

TUNG9TATE  OF  LIME. 


Combination  of  tungstic  acid  and  lime. 

Bwadso.              BaDduUHiOi 
1 8>« T6H» 
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The  resultfl  of  these  several  analjrses  approach  very  nearly 
one  atom  tungstic  acid  and  one  atom  Hme.    Tbe  constitution 
of  this  mioera]  is  therefore  thus  expTesaed :  CalTn.* 
Sp.  Gr. 60  —  61.     H.  =: 40  —  4-5. 

Tungstea  has  a  greyish  aod  yBllowisb-wbile  color,  and  oc- 
curs hoth  crystallized  and  amorphous ;  the  crystals  present  tbe 
form  of  a  four-sided  pyramid,  approaching  nearly  to  the  octa- 
hedron. Two  of  the  lateral  angles  are  oflen  replaced  by  tbe 
faces  of  another  pyramid  considerably  more  acute  (fig.  1.); 
the  angles  formed  by  the  meeting  of  a  plane  of  the  upper  with 
tbe  adjoining  plane  of  the  lower  pyramid,  being,  according  to 
the  measurements  annexed  to  the  following  figure,  128°  40'. 
It  yields  to  cleavage  parallel  to  the  faces  of  both  pyramids 
(figB.  1  and  3),  with  a  somewhat  shining  lustre;  it  is  translu- 
cent geaer ally  only  on  the  edges.  B  B,  it  crackles  and  be- 
comes opake,  but  does  not  melt,  except  that  tbe  tbinnest 
edges  are  converted,  at  a  high  temperature,  into  a  semi- 
tran^iarent  vitrified  mass:  with  borax  it  yields  a  white  glass; 
and  with  salt  of  phosphorus  melts  in  the  oxidating  flame  into 
a  transparent  colorleaa  globule,  and  in  the  reducing  flame,  into 
a  green  globule,  which  becomes  of  a  fine  blue  color  on  cooling. 
When  pulverized  and  thrown  into  healed  nitric  acid,  it  as- 
sumes a  yellow  color,  but  does  not  dissolve.  Fragments 
dripped  upon  live  coal  exhibit  a  phosphorescent  light 

This  mineral,  when  roaasive,  considerably  resembles  carboa- 
ate  and  sulphate  of  lead,  and  also  b&rjtea.  It  may  be  distin- 
gnished  from  the  two  first  by  its  not  efiervescing  in  acids ; 
from  the  last  by  the  yellow  color  which  it  assumes  when 
placed  in  nitric  acid. 


Ftf.  1,  the  primary;  an unla  fbur-Med  pynmtd.  Ftg.  1  r«p<reMDts 
the  atuil  form  m  which  this  nibstaoce  ocenri ;  its  lar|^r  bees  irise  from 
tha  dMp  replacement  of  the  pyramidal  edgai  of  G>.  1,  by  plinM  which 
are  parallel  thirewilh;  those  of  the  primintcryctalbeiDKthus  redoead  to 
■mall  triangles.  The  raplaeing  planes  ef  fig.  I  are  complete  in  fig.  8, 
fonniog  B  pfnuold  which  is  leaa  acute  than  the  primar;. 


•  CmTtt,  Of  diH',  ueonlliit  w  Ik*  ehamleil  fbniuU  of  Banolioi,  nqaln  IMS  at 
■0,  ud  BO^  of  tDSiitlc  >cld,  nanbgn  wbloh  uo  (InoM  nuHj  •■fi|ili«i  br  Bgn»- 
m'  ow  amljiis  of  a  Tsry  fan  ipiahsMi  as  glTta  la  ths  ImoaluHB.    [Ah.  Be.] 
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The  kbore  figure  (vrltb  the  aiuptioa  of  the  upper  plane*,  which  ire 

-*-  -|  oa  the  luthorlly  f'  ■■ ' •"' —  '- '-'  '-  "■ 

m  oT  Mr.  SowerSj 


gtven  oa  the  luthorlly  ot  BourDoa}  wia  Okeo  from  a  erystil  la  the  po*- 


This  mineral  occurs  both  crystalline  and  amorphoua,  pai- 
Ucnlarly  in  the  repositoriea  of  tin  ore  at  Schlackenweld  and 
Zinnwald  in  Bobemia;  the  crystals  from  these  localities  are 
occasionally  of  large  dimensions;  the  most  symmetrical,  how- 
ever, are  found  associated  with  apatite,  molybdena,  and  wol- 
fram, in  quartz,  at  CaldbeokreJl  in  Cumberland.  Sweden, 
Daupbine,  and  Cornwall,  are  other  localities  of  this  apecies. 

The  only  localities  of  this  species  in  the  United  States,  are 
Hunroe,  Conn.,  where  it  occurs  massive  and  in  irregular  crys- 
tals in  quartz  associated  with  wolfram  and  native  bismuth; 
and  Trumbull,  in  the  same  State,  near  the  topaz  locality. 

CARBONATE  OF   MAGNESFA 
MitM»it»,  Jbhhw.    BtDdiuulU.    BuHniiflikia.    UignMitJu  tbnim,D. 
SlTiU.  Btien.  IidiL  India. 

MuiM^ «o v-ee 4fl4o w-io 

CtiWio  (oM *».«. ii-ta. st-oo si-a-i 


lUHl  Klapfoth.    M-70  StiooHTai.  89-10  BtDtj.        S»-3S  Thomioa. 

It  is  composed  of  one  atom  carbonic  acid  and  one  atom 
magnesia,  or  by  weight  of  52  3S  acid,  47-62  base;  numbers 
which  nearly  accord  with  the  mean  of  the  above  analyses  of 
the  mineral,  there  being  a  slight  deficiency  of  the  acid.  But 
the  late  aniiysis  of  a  specimen  by  Rammdsberg,  gives  these 
proportions  almost  exactly,  viz.  carbonic  acid  5221,  magne- 
■ia  47-79.*     Specific  gravity  2-8. 

Magnaite  occura  massive,  amorphous,  and  reniform ;  one 
nriety,  from  Salem  in  the  Carnatic,  presents  occasionally 
Blight  indications  of  crystallization.    The  fracture  is  splintery 

■  HudwaiUrt>aeli  iu  chimUeliui  Tbalb  du  Hiiunlack,  U.  p.  ST. 
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or  flat  coachoidil;  it  is  ueuly  opake,  dall,  aod  ji«lda  to  the 
nail  ezternally,  but  iDternally  ia  slightly  harder  than  calcare- 
ous spar ;  is  somewhat  meagre  to  the  touch,  and  adheres  to 
the  toDgue.  It  is  of  a  grey  or  yellowish  color,  with  spots  and 
dendritic  delineations  of  blackish-brown. 

It  occurs  in  serpentine,  with  bronzite,  at  Quisen  ia  Upper 
Styria;  at  Hrubschitz  in  Moraria;  at  Baldiasero  and  Castel- 
lamonte  in  Italy;  at  Vallecas  in  Spain;  at  Banrngarteri  in 
Silesia.  It  occurs  also  in  Scotland,  in  the  Shetland  Islands, 
and  near  Madras.  In  the  United  States  apecimens  of  great 
purity  are  obtained  in  large  quantities  in  the  serpentine  at 
the  Bare  Hilla,  near  Baltimore,  and  in  the  same  rock  at  Hobo- 
ken,  N.J. 

Earthy  Carbonate  of  JUagiusia,  Meerschaum,  W.  Ecnme 
de  Mer,  Br.  Meerschaum  is  of  a  white  or  yellowish  color; 
opake  and  dull ;  it  has  an  earthy  fracture,  yields  easily  to  the 
nail,  and  adheres  lo  the  tongue ;  scHuetimes  ia  bo  light  as  to 
swim  on  water,  and  occasionally  is  very  porous.  It  consists 
of  45'42  magnesia,  47  carbonic  acid,  4'5  silica,  2  water,  0*5 
alumina,  with  traces  of  manganese  and  lime. —  Tromidorff, 

It  occurs  in  the  isles  of  Samos  and  Negropont  in  the  Archi- 
pelago, in  mass,  or  disseminated,  or  in  beds ;  and  at  Kiltschik 
in  Natolia.  It  is  soft  when  first  dug,  and  in  that  state  is  made 
into  pipes,  but  hardens  on  exposure  to  the  air.  It  is  also  met 
with  in  Carinthia,  Moravia,  and  Spain;  and  is  mentioned  aa 
occurring  in  veins  in  the  serpentine  of  Cornwall. 

In  the  Turkish  dominions  Meerschaum  is  employed  as  ful- 
ler's earth ;  and  it  is  well  known  as  the  material  used  in  the 
manufacture  of  Turkish  pipes. 

BREUNNEBITE  * 

Bnonniiriu,  A.    OirbanU*  et  Mi(ii«ii  ud  Inn.    Biuhflfpni  Lin*  Biloida,  M. 

BjHth  UafBMiin,  JVtebr.    MBfnniiliii  rbomtelwdnu,  O.    OlabsKiu,  ffuJiiif 

Consiats  of  carbonate  of  ma^esia,  with  carbonate  of  iron 
and  manganese. 


Curb- oriEHint 

C«fb.oflHD|1 


TTnL                  ZillerfhlL              FWnalhuL              PaUrhUul. 
iia.8»<ia 84'79 a»W f9W 


By  Necker  and  Beudanl  thia  species  is  united  with  the  last, 
but  the  iriHi  seems  to  be  an  essential  ingredient,  and  enUilea 
it  to  the  character  of  a  distinct  species. 
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Sp.  Gr.  3-0— 3-2.     H.  =  40— 4-5. 

Primuf  form  an  Obtuse  rhomboid  of  107°  30',  according 
to  Brooke.  Occuia  in  single,  fellowish  or  brown,  trandu- 
cent  crystals  ;  lustre  vitreous,  sometimes  inclining  to  pearly; 
cleavage  perfect  parallel  to  the  faces  of  the  rhomb;  fracture 
flit  conchoidal.  Soluble  without  efierveBcence  in  nitric  acid. 
The  best  known  localities  of  this  mineral  are  the  Rotheif 
Kopf  and  Greiner  Mountains  in  the  Zillerthil,  Tyrol,  where 
it  occurs  imbedded  in  chlorite  slate,  and  sssocisted  with  bit> 
ter  spar,  from  which,  however,  it  may  be  distinguished  by  ita 
color,  —  the  breonnerite  being  brown  or  yellow,  whilst  tbe 
other  is  white  and  translucent  Under  similar  circumstancea 
it  is  met  with  imbedded  in  green  foliated  talc  on  the  island  of 
Unit  in  Shetland.  — Allan's  Manual. 

Tbe  rhombohedral  crystals  imbedded  in  the  steatite  at 
Marlboro-,  Vt,  at  Middle&eld,  Mass,  and  SmithReld,  R.  I., 
appear  to  belong  to  this  species.  It  occurs  also  similarly  aaao- 
oiated  in  other  parts  of  the  country. 

CONITE. 

sp.  Gr.  30.     Scratches  glass. 

Amorphous,  massire,  and  in  crusts.  Color  flesh-red,  exter- 
nally coated  with  iron  ochre.  Devoid  of  lustre.  Opalce.  Brit- 
tle. Fracture  sometimes  fine  grained  or  imperfectly  conchoi- 
dal. Consists  of  Carbonate  of  magnesia  675,  carbonate  of 
lime  280,  oxide  of  iron  3-5,  water  10.  —  John. 

It  occurs  in  Iceland,  on  the  Heissner  in  Hessia,  and  in 
Saxony.  It  has  been  nsually  described  as  a  variety  of  dolo- 
mite, but  as  it  possesses  a  greater  degree  of  hardness,  and  dif- 
fers coneiderabty  in  ita  composition  &om  that  mineral,  it  may 
prove  to  be  a  new  species. 

SULPHATE    OF    MAGNESIA. 

Epnmila.BwlBt.    Nuorllchsr  Biltnuli,  W.    Uurmiiii ^ulpbMto, R.    Btld'EpHBi 

NiUr,  Bx.    fwimmuSa  EpHcn  Salt,  11.  J.    Ficnlnm  ihomliieBiii,  S. 

Combination  of  sulphuric  acid,  magnesia,  and  water. 

Ciulonii. 
Bnlnhniie  add ShST 39-53 

WM.t si-« ai.« 

MhbmIm IG-OO IGM 

INMm  BamUoh  IdHO  Otj-LoHu. 

FormtilK:  MgSl+TAq. 

Sp.  Gr.  1  66  to  175. 
Primary  form  a  Rhombic  prum  of  90°  30'  and  69°  SO'.     It 
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occun  in  cryetilliDQ  fibres,  rarely  pulveruleot;  color  white  or 
grey,  truiflparent  or  opake;  very  brittle;  its  taste  bitter  and 
saline.     Soluble  ia  less  tban  double  its  weight  of  cold  water. 

This  salt  fornis  the  principal  ingredieat  of  several  mineral 
waters,  and  is  a  product  of  tlie  decomposition  of  certain  rocks, 
upon  the  surface  of  which  it  appears  in  efflorescences.  In  the 
former  state  it  is  obtained  at  Epsom  in  Surrey,  —  hence  its 
nsme ;  and  in  the  latter  it  occurs  in  the  old  coal  wastes  or 
alum  mines  of  Hurlet  near  Paisley ;  in  the  quicksilver  mines 
of  Idria;  on  gypsum  in  the  quarries  of  Hontmartre  near  Paris; 
and  on  the  surface  of  the  soil  in  many  parU  of  Spain,  and  in 
Peru ;  where  according  to  Mr.  Blake,  it  fornis  a  large  bed 
near  Arequipa,  and  is  oflen  in  crystals  and  in  silky  fibres, 
possessing  great  beauty.  Also  in  Chili  it  exists  in  the  waters 
of  several  springs  particularly  near  Santiago.  It  occasionally 
exhibits  a  fine  fibrous  texture. 

In  Sevier  county,  Tenn.,  according  to  Dr.  Troost,  this  salt 
occurs  as  an  efflorescence,  or  in  fibrous  crystalline  masses  in 
the  cavities  of  slate  rooks.  In  Oregon,  Mr.  Parker  observed 
immense  quantities  of  this  salt  in  the  neighborhood  of  the 
Rocky  Mountains,  where  it  forma  an  efflorescence  to  such  an 
extent  that  the  fields  appear  while  like  snow. 

NITRATE  OF  MAGNESIA. 
HltioJlHuilt*,  ai^w^.    HvMu*  Nltntta,  AWv.    Rmloii  Miietmnm,  U. 

Contsins  nitric  acid  TS'O,  magnesia  280.  —  Wenxel. 

Color  white ;  is  asually  met  with  in  a  deliquescent  state, 
mixed  with  nitre  and  nitrate  of  lime,  on  old  walls  and  in  lim^ 
stone  caves. 

WAGNERITE. 
H«ig<1irinullaFln«H>lold*,  KMnuTT.    HudhI*  PtcKiihaU*  <  lb  fVMiL    W*». 
Hrit.  Ftuti.    ninroUu,  l^idlwwl.      PliHplioiHanr  Tilk,  ImiJM.     FIuUu 
gliUmiiu,  D. 

It  is  composed,  accordin^f  to  the  analysis  by  Fuchs,  as  fol- 
lows. It  is  not  certain  which  are  to  be  regarded  as  the  essen- 
tial constituents.  Supposing  only  the  phosphoric  acid  and 
magnesia  to  be  essential,  its  constitution  is  one  atom  of  the 
former,  to  two  atoms  of  the  latter. 


Muofi 
OiTda  ol 


8p.Gr.31l.     H.=:5-0~6-5. 
Primary  form  an  Oblique  rhombic  prism  95"  So'  aiwl  84° 
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8S',  whose  baae  is  inclioed  to  its  plsnei  at  an  angle  of  109° 
W.  In  crystals  extremely  complicated.  Color  yellow  of  dif- 
ferent shades,  oflen  inclining  to  grey.  Translucent.  Streak 
white.  Lustre  ritreous.  Most  of  the  planes  of  the  prism  are 
deeply  striated.  Fracture  uneven  and  splintery.  B  B,  per  se, 
it  fuses  with  difficulty  into  a  dark  greenish-grey  glass;  with 
borax  and  salt  of  phosphorus,  however,  it  is  readily  and  en- 
tirely dissolved.  From  its  powder  digested  in  the  nitric  or 
sulphuric  acids,  fluoric  acid  fumes  are  given  off. 

It  occurs  in  the  valley  of  Holgraben,  near  Werfen  in  Saltz- 
burg,  in  irregular  veins  of  quartz,  traversing  clay-slate;  hut  it 
is  an  extremely  rare  mineraJ. 

BORACITE. 

BMSta  of  Huuik.     Boncil,  W.    Hunaiia  BDnUg.B.    Tatnhadnl  Bonslu,  IL    { 

Hvnbadrit  BoROJtc,  J.    BibormtA  of  Jukfneiim,  7>nu«k    Borvfliiu  beinlbedniB,  D. 

Combination  of  boracic  acid  and  magnesia,  occasionally 
mixed  with  lime  and  a  little  silica. 

Lanlnrx.  Benbeif.  BehildiUhk 

Banslaa^d. SS-TD ^-OT e4'14 

H><nal( avSO 3043 3M1 


OiidagTinM (MO 0-00 

lOMnArfwidKa.         W-lOFIkE  I 

TnuawrgK  ctjiltl*!  OHke  crnUli. 

BsiuhiKid «»3» (jfrere 


IMHMO  EumuitibaTg.*    ICKhOOO  BunBehbtrf. 

The  numbers  furnished  by  the  analyses  of  Arfwedson  and 
Rammelsberg  approach  very  nearly  to  those  required  by  the  for- 
mula MgB^,  or  70'5S8  of  boracic  acid,  and  29'413  of  magne- 
sia. It  IS  therefore  a  biborate,  or  consists  of  two  atoms  (6) 
ftcid,  and  one  atom  (S'5)  of  base,  as  above  expressed. 
Sp.  Gr.2-56  — 30.     H.  =  70. 

It  occurs  only  crystallized  in  the  general  form  of  the  cube, 
of  which  the  edges  are  replaced,  and  the  diagonally  opposed 
solid  angles  dissimilarly  modified  ;  the  cube  is  considered  by 
Haiiy  its  primary  form,  but  it  exhibits  an  imperfect  cleavage 
parallel  to  the  faces  of  the  octahedron ;  fracture  uneven,  or 
imperfectly  conchoidal,  with  a  glistening  lustre;  more  or  less 
translucent ;  is  hard  enough  to  give  sparks  with  the  steel,  and 
is  of  a  yellowish-,  greyish-,  or  greenisb-white.  The  opake 
white  crystals  are  not  so  hard,  and  contain  a  prc^ortion  of 
carbonate  of  lime.  BB,  on  charcoal,  it  fuses  and  intumesces. 
It  ifl  difficult  to  obtain  the  globnle  transparent.    On  cooling. 


DBitizec  by  Google 
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it  is  bTiBtled  ovtx  with  needle  crratala.  With  boruc  it  fuses 
into  B  tranapareat  glass  tin^d  with  iron.  With  biphoephftte 
of  Boda  it  fiisea  iato  i  transpaTent  glass,  capable  of  becoming 
opake  by  flaming.  With  cubonate  of  soda  it  fuses.  If  oa.]j 
tbe  quantity  necessary  to  procure  a  transparent  glass  be  need, 
the  assay  on  cooling  forms  crystals  with  broad  facets  as  per- 
fect as  those  of  phosphate  of  lead*  It  is  remarkable  that  the 
diagonally  opposed  solid  angles,  on  tbe  applicstion  of  beat, 
become,  the  one  positive  electric,  the  other  negative. 


,    90°  00-  H. 
.  1S»    IS 
.  13B    00 
.  144    44 


^fey^ 


Until  recently  it  has  been  found  only  in  gypsnm  at  the 
Kalkberg  near  Luneburg,  and  at  Segeberg  near  Kiel  in  Hol- 
stein,  in  small  but  very  perfect  isolat^  crystals.  In  the  soutb- 
ern  part  of  Peru,  near  Tarapaca,  it  is  cryslallized,  imbedded 
in  gypsam,  and  in  rolled  masses  scattered  through  the  plain.  — 
Bhke.     It  has  not  been  met  with  in  the  United  States. 

HYDRO-BORACITE. 
OrpnliH  Aallli,  D.    Bm,  jPtititdtifi  .tMulm,  m.  49.) 

Composition  according  to  two  analyses  by  Von  Hess,  aa 
follows ; 


Dr.  Thomson  makes  it  a  hydrous  calcaieo-biborale  of  ma^ 
nesia,  thus  atomically  expressed :  CalBH-MgBH-^S^Aq. 

Occurs  in  small  needle  crystals  which  seem  to  be  flat  six-sided 
prisms,  which  are  elongated  or  consist  in  part  of  tangled  fibres ; 
contains  spots  on  cavities  filled  with  ferruginous  alumina. 
Color  snow-white ;  translncent;  in  spots  red  and  brown  with 
oxide  of  iron.    la  platina  tongs  swells  up,  becomes  white  and 
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fiiBeB  to  a  clear  yellowish- while  Titreoas  globule,  the  flame  be- 
ing colored  green.  In  the  alembic  it  decrepitates,  becomee 
mow-wbite  and  opake,  gifes  much  water,  b;  which  litmns 
paper  is  reddened  a  little.  On  charcoal,  becomes  snow-wbite, 
and  fuses  with  intumescence  into  a  yellowish  glass,  which,  u 
long  as  it  is  hnt,  is  of  ■  wine-yellow  color,  but  on  cooling,  be- 
comes light.  With  borax  or  salt  of  phosphorus  it  dissolree, 
and  gives  a  colorless  vitreous  globule.  With  a  little  soda  it 
fuses  immediately,  with  strong  intumescence,  into  a  Iranspa- 
rent  yellowish  globule ;  with  excess  of  soda  becomes  opabe 
and  milk-white ;  with  more  soda  spreads  on  the  charcoal,  and 
becomes,  on  cooling,  while  and  crystalline.  Hydro-boracite 
waa  named  by  V.  Hess,  on  account  of  the  large  quatility  of 
water  united  with  the  other  conaiiluents.  It  was  taken  by 
Gebhard  for  gypsum.  It  ia  slightly  soluble  in  water,  and 
readily  in  acids,  the  saturated  solution  yielding  crystallized 
boracic  acid  on  cooling.  It  was  first  noticed  by  Von  Worth 
is  a  collection  of  Caucasian  mioeials. 


CARBONATE  OP  BABVTES.' 

Wltb^u,TW.    Bujia  Cirbooatia,  H.    Dliiriiniiitic  Bil  Birjlt,  H.    Khumbgidlt  B>- 
iTti,  J.     BinUU.     BuaJiu  ftullll,  U. 

Composed  as  ibilowa : 

Crboaieieid.. ..!..«!■<"''. "aw iSfl" 

Buju n-e TT-i ra-o 

1904  WiUitrbt.  W-S  B—i*M.  1004  Ktapent. 

It  is  thos  shown  to  be  a  pure  carbonate  of  barytes,  consist- 
ing of  one  atom  acid,  and  one  atom  barytes.  Formuls ;  BrC. 
Sp.Gr.4a     H.  =30  —  35. 

It  occurs  massive,  stalactitic  and  crystallized ;  the  slrno 
tore  of  the  massive  is  fibrous;  the  crystnls  in  their  general 
form  resemble  the  common  varieiy  of  quartz,  namely,  a  aiji- 
uded  prism  terminated  by  aix-sided  pyramids ;  but  by  the  assia- 
tance  of  the  reflective  goniometer,  it  is  found  that  the  meaa- 
nrements  are  not  those  of  a  regular  six-sided  prisnb;  being  on 
the  lateral  planes  (M  on  M')  only  1 1S°  30' ;  hence  these  cry^ 
.  tals  may  be  considered  as  maclea,  analogous  to  the  artificial 

*BuTtH,  fms  IhiOtHkiiifaJfyiBfliiiit— laallaum  ts  tha  fiaal  •pesMc  fnillr  of 
tWlilMiU*,  •ftn  Di.  Wiilwriiv,  in  dbunnr. 
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erjtuls  of  sulphate  of  potufa,  their  primar  j  ftxm  being  &  Right 
thombic  prism.  Occasionall;  a  re-entering  angle  is  obseTva- 
bte  on  the  alteToate  planei  of  the  pTism,  as  in  the  following 
figure,  in  which  case  the  crystal  ia  a  maclo  in  a  doable  Benae. 
Internally  translucent,  with  a  glistening  lustre ;  externally  the 
small  crystals  are  shining,  the  larger  opake ;  generally  white, 
■ometimes  greyish  or  greenish.  Exposed  in  the  plntina  for- 
ceps to  the  blowpipe,  it  melts  readily  and  with  a  brilliant  light 
iato  a  white  enamel :  it  ia  aoluLle  slowly  and  with  ieeble  efier- 
Tescence  in  dilute  mnriatic  or  nitric  acid. 


The  fint  figare  TcprewDts  ttw  primary  Ibnn,  ■  right  rhombic  prifm  of 
which,  in  the  wcimd  figure,  (be  iBtenI  edges  are  replaced  (the  plane  H', 
totall;  dinppeariDg)  by  the  plwaa  41,  3,  ud  B,  and  (he  dotted  lines  in- 
clude (Hie.orMverii  ■imilu'  parUom,  conlribatiDg  to  form  the  macled 
cryftal  on  the  right  of  iL 

MooH'     118°  SV 

dloTin' 140  BO 

d2or<fa' 126    16 

iSoritt' 110    SO 

M'  on  M"  (re-entering  angle]       175    SO 

It  was  first  noticed  by  Di.  Withering,  at  Anglesark  in  Lao- 
cuhire,  in  a  vein,  with  sulphuret  of  lead  and  aome  of  the  ores 
of  zinc,  in  globular  concretions  having  a  radiated  structure. 
It  occurs  abundantly  in  the  lead  reins  of  the  north  of  England, 
generally  in  botryoidal  and  reniform  concretions,  but  of  late 
years  also  in  large  transparent  crystals.  It  has  likewise  been 
found  in  Styria,  in  Salzburg,  Sicily,  and  the  Altai  Mountains 
in  Siberia,  but  nowhere  so  abundantly  as  in  England.  This 
mineral  is  said  to  hare  been  found  many  years  since  near  Lex- 
ington, Ken.,  but  at  present  we  have  no  knowledge  of  its  ex- 
istence in  the  United  States. 


BARYTO-CAIXITE. 

Baml-miimllii  BdJiUTta,  K. 

K.     BanJu  gbliqDU,  D. 

ComposiUon,  according  to  the  analyses  of  Children  and 
Elichardson ; 
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Cub.  nt  bujiu..  • . 

CbHi.  of  ling 

Bolpli.orbiriln... 

PcrsiidtofiiDn 

WiMr 


Redaced  to  the  atomic  conBtitution,  the  mean  of  these  num- 
bers affords  5-23  atoDia  carbonate  of  barytes,  519  atoma  car- 
booBte  of  lime ;  or  the  mineral  ia  a  compound  of  one  atom  of 
each  of  these  constituents.    Formala :  CalC+firC. 
Sp.  Gr.  3-6— 3-7.    H.  =  40. 

Primary  form  aa  Oblique  ibombic  prism,  M  on  M  106°  64', 
P  on  H  102°  54'. 
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CleaTBge  perfect  and  essilj  obtained  parallel  to  the  faces  M 
andP.  Occurs  both  crystallized  and  raaasive;  andofawbite, 
jellow,  or  greyish  color.  Transparent  or  translucent,  with 
a  TilreouB  or  resiDous  lustre,  and  white  streak.  SS,  perse, 
it  does  not  fuse ;  but  with  borax,  in  the  oxidating  flame,  efibrda 
a  diaphanous  globule  of  a  light  amethystine  tinge,  which  b^ 
oomes  colorless  in  the  reducing  flame,  to  which  it  eommuni- 
cMes  a  jellowisb^een  color.  It  efferresces  briskly  in  nitric 
or  mnrialic  acid. 

Alston  Hoot,  in  Cumberland,  is  the  onlj  known  looalitj  of 
baryto-calcite.  In  the  lead  mines  there,  it  occurs  in  conaider- 
able  quantity,  and  occasionally  in  cryatals  which  exceed  an 
inch  in  length ;  but  the  larger  crystals  often  suffer  decompon- 
tion,  and  are  oonrerted  into  a  white  mealy-like  roaas  leaenK 
bling  barytes. 
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S04  AClDIFXBOnS   EAITHT  HINKElLg. 

BROHLITE. 

BromlJle.    Dr.  Tliwni.    fLni.  uml  £4i*t.  FUL  Maf.,  li.  «,  ^tBr.^     BleilnTwysi- 

We  have  three  analyses  of  this  mineral,  one  bj  Prof.  J. 
F-  W.  Johnston,  and  iwo  by  Dr.  ThomsoD,  bul  thej  give  very 
different  resutta,  as  here  shown : 

FiiUo«a>1d.  BroDl^  RIIL 


M'DTg  JohonoB.   KHHMI  TboiDHB.   IMHW  TIuiiMm. 

According  to  the  first  analysis,  the  mineral  eeems  to  agree 
nearly  in  composition  with  baryto-calcite,  and  Praf  Johnston, 
Id  an  ingenious  article  founded  on  his  own  analysis,*  supposes 
the  baryto-calcite  to  be  a  dimorphous  mineral,  while  the  eatbc^ 
Dale  of  Btrontian  exists  in  it  as  an  isomorphoua  const itaent. 
Dr.  Thomson's  first  annlysia  gives  exactly  two  atoms  carbamate 
of  lime  to  one  atom  of  carbonate  of  barytes,  whence  its  name 
bicalcareo-carbonate  of  barytes.  But  hj  a  subsequoit  Uld  - 
more  careful  aaalysis,  he  has  obtained  the  results  above  stated, 
and  he  supposes  the  manganese  to  hare  been  previously  over- 
looked both  by  Prof.  Johnston  and  hiroseir.t  Jt  thus  appears  to 
be  a  triple  salt.  Formula  :  4BrC+'ICalC+MBC. 
Sp.Gr.3718.     H.^2-25. 

Color  anow-wbite ;  translucent,  lustre  vitrrans,  fracture  in 
general  granular  and  uneven  ;  in  one  instance  it  presented  the 
appearance  of  a  foliated  structure,  and  gave  a  riiomboidal 
cleavage.  —  Thomson.  Some  specimens  are  of  a  pale-cream 
color  and  pearly  lustre,  others  of  a  beautiful  pink  tinge;  they 
are  hardtir  than  the  bsryto-cnlcite  of  Brooke,  with  s[>eci&c 
gravity  376. — Jehnsten.  Characters  B  B,  not  given.  PrU 
mary  form,  as  determined  by  Profs.  Johnston  and  Miller,  a 
Right  rhombic  prism.  But  it  is  usually  found  in  dodecahe- 
drons, or  six-sided  pyramids,  applied  base  to  base.  It  occurs 
at  Failowlield,  near  Hexham,  in  Northumberland,  where  it  was 
'  distinguished  by  Prof.  Johnston  :  also  in  the  lead  mines  Dear 
Alston  Moor,  and  at  Bromley  Hill,  near  Alston. 

SULPHATE  OF  BARYTES. 

Bmtt  Spu.    Srhwannlh,  W.    Binte  Bulpbu^  Cinulli>«*,  H.    Lamelhr  Rnn 
8i>ir,J.    PrumiUa  Uil  Barju,  M.    BaiftiiHi, Alu^M.    Bamlin  p«i4timm  D. 

Consists,  when  pure,  of  one  atom  autpharic  acid  and  one 
atom  of  barytes,  but  it  is  usually  mixed  with  impurities. 
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WSM KlaprMh.  1«H» EUfvHh.  Sfrnjordu.    MHW Muanm. 

A  verj  pore  specimen  iinaljBed  by  Stronmeyer,  gave  sul- 
phate of  bvftea  99*37,  with  a  small  portion  of  water  and  oxide 
of  iron.   Formula :  Br.S- 

Sp.  Gr.  4-41  to  4-67.      H.  =  3-0  —  3-5. 

It  occurs  both  maasive  and  crystallized,  with  a  lamellar 
structure,  which  in  tbe  niaasire  is  sometimes  curred ;  the 
cryitali  are  divisible  into  tbe  form  of  a  Right  rhombic  prism, 
which  therefore  is  the  primary  crystal ;  its  angles  by  the  reflec- 
tive goniometer,  from  fractured  surfaces,  being  101°  43*  and 
78°  18' :  the  lustre  of  the  fVagments  is  shining.  It  occurs 
transparent  and  opake ;  white,  yellow,  red,  grey  and  blue  ;  it 
possesses  double  refraction  when  held  in  a  particular  direction. 
It  decrepitates  briskly,  and  is  difficultly  fusible,  but  eventaally 
melts  into  a  hard  white  enamel,  which  is  not  afiected  by  acid. 
BB,  communicates  to  the  tlame  a  pale  yellowish  green  color. 


Fig.  1,  tfas  primuy — ■  right  prlim  with  rhomMe  bMts.  . 

nma ;  of  which  the  obtuw  edgei  an  replaced  by  pltMi  (Mnnel  with 
than  adgtt.  Fig.  S,  the  nme :  ot  which  each  obtQM  Mlid  »n^e  is  ra- 
plsceil  by  ■  triingulu-  plaoe.  In  fig.  4,  each  acute  edge  of  the  prism  ii 
replaced  bj  a  qaadnogular  plane.  In  fi2.5,  all  the  acute  loUd  angkn  u« 
replaced  b;  trianfular  planei,  which,  in  a^.  6,  are  k  greatly  iDcreaead  ai 
to  give  the  crralu  a  pnamatic  form :  in  this  ligure  tbe  triangular  planes 
o(  Bg.  8  ire  alee  vMble.  In  Sg,  T,  tbe  trlimgular  planes  of  fig.  S  are  ao 
greatly  Increased  as  entirely  to  replace  the  primary  termiDal  plane,  and 
to  reduce  tbe  prinarj  lateral  planes  to  small  trianglea.  Hafly  has  ^ven 
of  upward*  of  70  different  nwlificalloni  of  the  primary  torn  tS  this 
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Barjtes  18  B  very  widely  diffused  species,  ind  is  also  oat 
which  preseota  great  rarietj  of  crystaltiae  form.  In  the  sixe 
and  beintf  of  its  specimens,  the  moM  noted  locality  is  DuftoB 
in  Cumberland,  where  perfect  crystals  exceeding  half  a  cwL 
have  occasionally  been  met  with.  Many  elMtut  forms,  though 
on  a  smallei  scale,  occur  at  Frzibram  and  Hies  ia  Bohemia. 
Crystals  of  large  dimeusious,  snd  exhibiting  splendid  colors, 
are  met  with  at  Felsobanya  and  Cremnitz  in  Hungary  ;  while 
at  Roya  and  Raure  in  Aurergne  the  form  represented  by  fig.  7 
is  of  general  occurrence.  The  deposits  of  this  species  in  Anifr 
rica,  particularly  the  uDcryMsllized  Tarieties,  are  very  numerous. 
In  the  United  Stales  there  ore  serersl  localities  which  have 
famished  interesting  crystallized  specimens  of  this  mineral, 
comprising  many  of  the  forms  figured  and  described  under  di» 
tinotive  names  by  Haiiy.  These  are  principally  in  New  York  in 
the  same  limestone  which  contains  the  strontianite,  with  which 
it  is  intimately  sssoctated,  and  has  sometimes  been  confounded, 
owing  to  the  similarity  in  the  form  of  the  crystals.  For  figures 
and  description  of  tbc»e,  the  student  is  referred  to  the  Mtnerai- 
og!f  of  New  York,  by  Prof.  Beck.  The  same  forma  occui 
also  at  Cheshire,  Conn.,  in  sandstone  associated  with  carbo- 
nate and  salpburet  of  copper.  At  Hatfield,  Mass.,  according 
to  Prof.  Hitchcock,  it  forms  a  rein  from  one  to  four  feet 
thick,  traversing  sienite,  and  contains  galena,  blende  and  cop- 
per pyritea.  A  delicate  fibrous  variety  of  this  mineral  occnra 
abandintly  at  Pillar's  Point,  Jefferson  county,  N.  Y.,  of  a 
reddi^b-brown  and  yellowisb  color.  The  compact,  foliated 
and  earthy  varieties  accompany  the  lead  ores  at  Southampton, 
Mass.,  Perkiomea,  Penn.,  and  throughout  the  extensive  lead 
mines  of  the  Southern  and  Western  States. 

Calsirmbaryte.*  Prot  Shepardt  has  given  this  name  to  a 
mineral  found  with  heavy  spar  and  strontianite  in  Schoharie 
county,  N.  Y.,  and  &om  which  he  obtained 6665 sulphste  of 

•BlfDliyiii  tka  ikiM  bMM  *hloh  «mn  tU*  lb«  MMpodtln  or tb*  idMnL 
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baryteB,  or  3230  carbonate  of  Btrontian,  1215  carbonate  of 
lime.  Theie  onnibera  give  very  nearly  two  alMOa  of  aulpbato 
of  barjtea,  one  atom  carbonate  of  ttrontian,  and  one  atom 
carbonate  of  lime,  thus  apparently  formiDg  a  new  deGniift 
combination  of  these  constituents.  It  is  thus  described  bf 
Prof.  Shqiard :  Sp.  Gr.  420  to  4-22.  H.  =  3-25.  Color 
white  inclining  to  ^e;,  rarely  exhibiting  a  tinge  of  reddish- 
brown.  Lustre  vitreous  to  resinous;  translucent;  streak 
white ;  brittle.  Occurs  massive,  in  broad,  straight,  lamellar 
masses.  Primary  form  a  Right  rhombic  prism.  H  on  H  = 
102"  30'  to  103°,  thus  difiering  from  heavy  spar.  Cleavage, 
M  on  T  perfect,  the  latter  more  easily  obtained  than  the  for- 
mer. Its  secondary  crystals  have  not  been  described.  From 
the  partial  examination  of  another  specimen  from  this  locality 
by  Prof.  Beck,  in  which  he  found  tbe  proportions  of  the  salts 
which  compose  it  to  vary  considerably  from  those  above  stated; 
be  is  disposed  to  regard  the  substance  as  a  mechanical  miatnre, 
not  entiOed  to  a  specific  distinction. 

The  following  have  been  described  as  sub-species  of  heavy 
•par;  — 

CMunmor  Seam' Spar,  J.  Sluigeiiipath,  W.  Which  oeeun  la  rbom- 
Uc  prlims,  pnierallf  In  defined,  iiid  iggngatcd  laterally  Into  ealumiN. 
It  it  while  or  Kreeiiiah,  with  ■  ihinlag  pevly  luitrc,  iiu  translucent  { 
structure  lunelTar.    It  occur*  nexr  FreylMrg  In  Siiony. 

Bolegnian  Stone.  Ruiiited  Bvyies.  Baryls  (ulbtte  radi6s,  H> 
Occur*  in  rouedUh  mute*,  compoaed  ■ppirenlly  or  miuul*  fibrou*  crys- 
tals rediatiofc  ftma  the  centre,  latamdly  it  !•  aliiaing  or  gUMening,  and 
of  a  grey  or  yeilowiih-grey  color  ;  it  is  tremlucent  on  the  Hgei,  un  Aa 
fragments  ire  wedKe-shaped  ind  (ofl.  It  is  remarkably  phosphoreicent 
when  heated,  and  retains  that  property  for  some  lime  even  atler  cooling. 
It  occun  Imbedded  In  marl  at  Hoate  Paterno,  near  Bologna.* 

Cawk.t  Ocean  maaalve,  with  a  come  eartliy  fracture,  and  la  opike, 
rsniy  traiwluceat  on  the  edget  It  ia  white,  grey,  yellow,  or  reddlab, 
and  a  glimatarlDg  or  dull,  soft,  and  brittle.  Sjw^c  gravity  4'8I.  II 
•ecara  m  Bohemia,  Saxony,  the  Hartz,  and  particularly  Id  BtaSbrdihire, 
and  the  lead  mlnei  of  Derbyahire. 

HKTATlTE.t  Baryta  aulfatie  fetide,  H.  Applies  to  such  varieties  as 
on  befaig  robbej  or  heated  emit  ■  fetid,  sulphurous,  or  hepetic  odor,  and 
an  generally  of*  yellow  or  brown  coIm.  It  cooaials  of  SS  2  lu'phate  of 
baryu,  8  aulphate  of  lime,  1  alumina,  B  oxide  of  iron,  and  0-S  carbon.  — 
jn^refk.  It  occura  at  Andrarum,  and  Kongsberg  Id  Norway  ;  at  Lnb- 
Uo  in  GallcU. 

Barytes  la  one  of  the  most  commoa  accompaniments  of  metallic  mtne- 
rals  In  veins,  and,  when  assocUted  with  ores  of  iron,  poaaeaee*  a  deletari- 
ou*  Influence  oo  the  praceas  of  smelliag.  Tlia  pure  white  varieties  era 
ground  and  used  as  a  pigment,  either  alone  Of  ulled  with  white  lead ;  but 
la  otherwise  of  do  great  value. 


fTtH  nuns  af  Oawk  !■  hM  ta  hiTa  bwD  (Ini 
tathilk. 
irioB  tba  OrHk,  ilfDUyhwtra  Um  solor. 
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SOS  ITIDIFXHOUS  XAKTHT  KIlfBKALB, 

8TS0NTIANITE. 

CIiAiiHt*  BrBtnnltu.    Btronliuiu.*    Stmitiu,  W.    Btnallu  CiriKmuia,  H.   F*rl- 
Wboih  Hd  Bujt*,  IL    PiriMaoai  BaijM,  J.    Btjtm  laMkamut,  O. 

Comlunalion  of  one  atom  carbcHiic  acid  amd  one  atom  itrootian. 

BnunidinC  Slmllu. 

CutnlsuU SMt K-31 

Sumitii 87-51 6fr«0 

Utatia—» '..1  (h09...^!.!I!!^!  <HM 

V/Omr (HOT (HI7 

9ft«a8tiaiiHTar.  VmBtnmtjti. 

The  purest  specimenB  from  Strontian,  acctirding  to  Dr. 

TbomHHi,  contau  one  atom  carbonate  of  lime ;  which  he  ra- 

gaids  as  essential,  and  Ihua  gives  this  formula :  lOStrC+Calti. 

Sp.  Or.  3  6  to  36.     H.  =  3-6. 

It  occurs  massive,  fibrons,  atellated,  and  regularlj  crjBtallized 
in  Uie  fbrro  of  a  hexahedrBi  prism  modified  on  the  edges,  or 
terminated  by  a  pyraraid.  TheprimaTy  crystal  is  a  Right 
rhombic  prism  of  117°  33'  and  6tr  SS*,  by  roeasuremeDts  on 
planes  produced  by  cleBvagfl,  to  which  the  crystals  readily  yield 
parallel  to  the  lateral  faces  of  the  prism.  The  structure  oftbe 
massive  is  fibrous,  sometimes  divergent,  with  a  shining  pearly 
lustre  ;  it  is  translucent,  yields  easily  to  the  knife,  and  is  brittle. 
Color  grey,  green,  or  brown.  It  ia  infusible  B  B,  except  cm 
tbe  surface,  but  becomes  white  and  opake,  and  tinges  the  flame 
of  a  dark  purplish>red.  It  is  soluble  with  efiervescence  in  mu- 
riatic or  nitric  acid  i  and  paper  di[^ed  into  the  solution,  and 
then  dried,  burns  with  a  red  flame. 


This  mineral  was  described  and  its  properties  first  deter- 
mined by  Dr.  Hope ;  it  was  discovered  at  Strontian  in  Argyll 
shire,  in  veins  traversing  gtieiss,  and  accoropanied  by  galena, 
barytes,  oalc-spar,  and  pyrites,  in  massive,  stellated,  fibroos, 
and  diverging  groups,  but  rarely  presenting  more  than  mere 
traces  of  crystallization.     The  finest  asparagus-green  as  well 

•Fna  Itt  biTi^  bMD  Snt  fcmd  It  StmalJu  in  Soathud. 
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aa  daTk-bTomi  fibrous  varietteB,  ire  from  this  locality.  In 
Yorkshire,  it  occurs  in  acute  siiow>white  pyramids;  aud  at 
Braunsdorf,  in  Saxooy,  in  brilliant  white  and  browD  hexagonal 
ptiama.  The  most  splendid  crystals  of  alrontianiie,  however, 
hare  been  found  at  Lcogang  io  Saltzburg ;  but  ihey  are  very- 
rue.  Very  lately  considerable  veins  of  this  intereslinz,  but 
comparatively  rare  niioeral,  hare  been  found  near  to  Hamoe 
in  Weatpbalia,  traversing  rocks  of  the  chalk  aeries.  It  occurs 
in  masses  composed  of  granular  diatioct  concreiiona,  and  in 
erystsllized  varieties.  Color  white.  It  yielded  Prof  Becks 
fi4'70  carbonate  of  strontian,  >>'22  carbonate  of  lime.* 

In  tbe  United  Stales,  it  has  been  found  at  one  or  two  places 
in  New  York,  as  at  Muscalonge  Lake,  and  Chaumont  Bay; 
bat  (he  locality  which  haa  claimed  especial  attention,  is  in 
Schoharie  county,  the  crystals  from  which,  under  their  simple 
and  compound  forms,  have  been  fully  described  by  Piof. 
Shepard,  in  the  Amer.  Jour,  of  Srienee,  xxvii.  3ti9.  It  oc- 
curs also  at  this  place  in  a  massive  form,  of  a  pure  snow-white 
color,  and  compact  enoui^h  to  receive  a  high  polish.  It  was 
formerly  mistaken  for  while  marble. 

Emuonsite.  Dr.  Thomson  has  given  this  name,  in  honor 
of  Prof.  EmmonSft  to  a  substance  from  the  last  named  locality, 
and  which  he  found  to  consist  of  carbonate  of  strontian,  82  69, 
carbonate  of  lime  1250,  peroxide  of  iron  lOO,  zeolite  3*9; 
or  of  nine  atoms  carbonate  of  slronlian,  and  two  atoms  carbo- 
nate of  lime.     Speciiic gravity  3946.     H.  =275, 

Color  snow-white;  structure  foliated,  with  an  imperfect 
cleavage  parallel  to  the  face  of  a  Right  rhombic  prism.  It  re- 
sembles gypsum,  is  translucent  on  the  edges  and  easily  reduced 
to  powder.  It  is  somewhat  doubtful  whether  the  carbonate  of 
lime  is  any  thing  more  than  a  mechanical  constituent  of  this 
mineral,  which  is  here  introduced  only  as  a  variety  of  the 
present  species.  Other  analyses  will  show  whether  tbe  propor- 
tions above  noted  are  constant. 

BARYSTRONTIANITE. 

'filiiiBuiIU.    l,Trtia,Edimi.PkiLniu.,it.Bl.i 

Contjni  carbonate  of  strontian  68'6,  sulphate  of  harytea 
27-6,  carbonate  of  lime  2  6,  oxide  of  iron  01,  loss  1-3. — 
SrVoiH.  .■ 

Formula :  ^rrC+BrSi+iCalC. 


i«,  nl.  1' 
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Sp.  Gr.  3-7.     H.  =  3-5. 

Occurs  mBBsive,  of  s  greyish-white  colpr  externslly,  but  ap- 
pTOaching  to  yelto w is b- while  interuall;  on  the  fresh  fractare ; 
lustre  weakly  shiaing  and  peariy  ;  truisluceDt  on  the  edges; 
brittle  and  soft.  It  ^eiveaces  with  acids,  but  does  not  melt 
Bfi. 

The  miuertl  was  distinguished  and  described  hy  Di.  Traill, 
who  found  it  in  veins  with  galena  and  barytes  in  a  kind  of  claj 
slate  at  Stromness*  in  Orkney.  It  appears  to  be  very  rare. 
According  to  Profs.  Beck  and  Emmons,  a  mineral  agreeing 
with  it  occurs  in  Oneida  and  Schoharie  counties,  N.  T, 

BARTTO-SULPHATE   OF  STRONTIAN. 

BtdllUd  uIhUhs,  (Or.   TifUKI,  Oklfiui,  tc,  I.  III. 

Consists,  according  to  Dr.  Thomson's  analysis,  of 


iw-Mg 

Regarding  the  sulphate  of  iron  as  accidental,  the  mineral  ia 
composed  of  three  atoms  sulphate  of  barytes,  and  seven  aloma 
sulphate  of  Etrontian.     Formula:  7StrS+3BrSI. 

Sp.Or.  3-921.  H.=  2-75. 
'  The  color  ia  while,  with  a  very  sli^t  shade  of  blue.  The 
texture  is  laminated,  and  the  lamine,  which  are  obrioualy  in>- 
p^ect  crjatsla,  diverge  as  if  from  a  central  point,  so  as  to 
form  a  kind  of  pencil.  Brittle ;  very  friable.  B  B,  in  theplft- 
tinnm  forceps,  becomes  of  a  dazzling  white ;  but  does  not 
easily  fuse.  Melts  readily  with  carbonate  of  soda  into  b 
transparent  colorless  bead,  which  becomes  while  and  opake 
on  cooling.  With  borax  it  fuses  rery  readily  into  a  whit» 
opake  globule- 

This  species  is  found  in  considerable  quantity  in  Dram- 
mond  island,  in  Lake  Erie,  and  also  at  Kingston,  in  Upper 
Canada. 

CELESTINE. 


Combination  of  one  atom  sulphuric  acid  and  one  atom 
strontian.     But  even  the  purest  varieties  are  sometimes  mixed 
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with  amill  portiona  of  foreign  matter ;  u  shown  in  the  fcdlow- 
ing  uitlyses.     Formula  :  StrSl. 

Ld*  Erit.  Ul>  SilA  BrlMoL 

Salpliuisu)j....«3et 44-00  flalpliii*afnHHilJu..g»« 

BtisMlu »X M'SS  8u1  phut  of  line 107 

AlamlH... (KM 0-TS  Htliluia  [PSa 


lOMO  Binluit.     lOCMW  Boiran. 

Sp.  Gr.  36— 40.  H.  =  30  — 35. 
This  mineral  is  white,  grey,  jelluw,  or  reddish ;  also  of  a 
delicate  blue  color;*  it  occurs  massive,  Dbrous,  stellated,  and 
crystallized ;  the  primar;  form  is  a  Right  rhombic  prism  of 
104°  and  76°,  hy  meaaurementa  with  the  reflective  goniom^ 
ter,  from  the  planes  produced  by  cleavage;  the  transparent 
crystals  are  pretty  readily  divisible  into  that  form.  It  possesses 
a  shining  lustre;  la  translucent,  transparent,  or  opake;  and  is 
brittle,  fi  fi,  it  decrepitates,  aud  melts  into  a  white-opake 
firiable  enamel.  If  a  fragment  of  thia  mineral  be  held  for 
some  time  in  the  reducing  flame,  and  then  moistened  with  a 
drop  of  muriatic  acid,  and  held  to  the  blue  pari  of  a  candle 
flame,  it  wDI  color  the  flame  heaulifully  purple.  —  KobelL 

M  on  M'   ...  10*0  QQ, 
PodMdtM'      90    00 


P  on  el  ... 

174   82 

c2   .  .  . 

128    14 

BO    00 

ol   .  .  . 

1GT    H 

a2  .  .  . 

140    S3 

12T    48 

^/ 

W    00 

143      B 

tttmtS/    .  . 

106    30 

"■  nwiMiimw  i|i;m«rJii»|  In  *j  Wni.irfctiHrt  OtlNtiBt. 


liotizeobvGoOglc 


813  ACIDIFBBOna  eaktbt  kinbsau. 

Tbt  sulphur  mines  of  Sicilf  have  long  beea  celebrated  §oi 
their  migniticent  grou|is  of  this  subsUnce;  it  there  occurs  in 
prismatic  crjistals,  often  beautifully  transparent,  aggregated, 
■nd  either  disposed  on,  or  accompanied  by,  sulphur  and  gyp- 
Mim;  while  numerous  interesting  forms  on  a  smaller  acale, 
occur  at  B^x  in  Switzerland,  at  Conil  in  Spain,  and  in  the 
Vicentine.  It  is  met  with  in  straight  fibrous  concretionsgf  a 
blue  color,  imbedded  in  clay,  at  Dornberg,  near  Jena,  and  in 
radiated  scopifurm  groups,  opAke  and  of  a  bluish  tinge,  in 
red  clay,  at  Aust  Ferry,  near  Bristol;  crystalline  and  mBasire 
in  magnesi  an- limes  tone,  near  Knaresborough  in  Yorkshire; 
radiated  and  fibrous  at  Norton,  in  Hanover  (a  variety  which, 
according  to  Turner,  contains  twenty  per  cent,  of  sulphate  of 
baryta) ;  fibrous  and  of  a  sky-blue  color  at  Tornberg,  Saxony ; 
and  in  earthy  nodules,  cracked  and  hollow,  at  Monte  Martie 
near  Paris. 

In  the  United  States,  a  very  celebrated  locali^  of  sulphate 
of  strontian,  orij^inally  broaght  into  notice  by  Prof  Douglas 
and  Maj.  Delafield,  is  at  Strontian  island,  on  the  south-western 
shore  of  Lake  Erie.  It  forms  a  vein  in  secondary  limestone, 
and  is  both  massive,  and  in  crystals  of  great  size  and  perfec- 
tion, varying  in  color,  as  described  by  Major  Delafield,  from 
enow-while  to  dark-blue  and  greenish-blue,  in  lustre,  from  dull 
to  resplendent,  and  in  transparency,  from  the  perfectly  tran»- 
parent  to  opake.  The  crystals  present  the  Right  rhombic 
prism  truncated  on  its  obtuse  sdid  angles,  and  on  its  terminal 
edges  by  single  planes,  and  they  are  usually  very  much  com- 
pressed, as  shown  in  fig.  3.  These  replacements  are  usually 
carried  to  an  extent  which  has  entirely  obliterated  the  lateral 
primary  planes,  thus  forming  the  Irapnivne  of  Hauy,  fig.  4. 
At  Rossie,  St,  Lawrence  county,  N.  Y.,  accompanying  giSena 
and  calcareous  spar,  they  are  in  the  form  of  low  hexahedral 
tables,  (fig.  5),  or  compressed  in  the  opposite  direction  from 
those  represented  by  figs.  3  and  4.  These  are  of  a  very 
beautiful  sky-blue  color,  but  their  surfaces  are  rounded  and 
roughened  by  siris.  The  crystals  from  this  locality  sometimes 
exhibit  the  primary  form  entire,  or  but  very  slightly  replaced 
on  the  obtuse  lateral  edges,  and  solid  angles  by  single  planes. 
In  the  vicinity  of  Lockport,  N.  Y.,  this  mineral  is  found  in 
considerable  masses,  composed  of  radiating  prismatic  crystals, 
sometimes  crossing  in  cavities  where  they  possess  distinct 
forms,  analogous,  excepting  that  they  are  much  more  elonga- 
ted,to  fig.  4.  A  fibrous  variety  exactly  resembling  that  from 
Tornberg,  Saxony,  is  associsted  with  gypsum,  in  Herkimer 
county,  N.  Y.  The  same  variety  occurs  at  Franktown,  Hunt- 
ington county,  Penn.    This  mineraJ  occurs  also  in  great  abun- 
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dance  near  the  Frankatone  Oap  of  the  Ailegban;  Mountains, 
in  Huntingdon  conntj,  Penn.  It  resembles  precisely  the  vari- 
eiy  from  Dornberg,  near  Jena  iti  Sbxod;.  The  localit* 
extends,  it  is  said,  for  fourteen  miles.  It  is  sometimes  crystal- 
lized.—  J.A.Clay.  Fine  ciyslallized  celestine,  according 
to  Dr.  Troost,  occurs  in  the  limestone  along  the  Combeiland 
fiTcr,  Tenn.  

PHOSPHATE  OF  YTTRIA. 
SvuNu,  ir.  rA^^e^RBuiLim.)    Fhoq>k«nin  YUantd>,  L.    Xti»tini>,  «•*- 

imO,    FhoaphjUiU,  Bmdmi.    Tukallu.    Yuru  Pli<iipliit«e,  Jftditr,     epuUlu 

Composed,  according  to  Berzelius,  of  phosphoric  acid  and  a 
little  fluoric  acid  33-49,  yttria  62-68,  diphosphate  of  iron  ^-93. 
It  is  a  subsesquiphoaphate  of  yttria.      Formula  :  Y^iP. 
Sp.  Gr.  4-14  — 455.     H.  =4-5  — 5-D. 

Priroary  form,  a  Right  square  prism. 
Secondary  form  like  the  adjoining  fig- 
ure in  which  it  usually  occurs.  M  on 
the  faces  of  the  pyramids  about  ISo". 
Color  yellowish-brown;  with  a  res- 
inous lustre ;  and  pale  brown  streak. 
Cleavage  perfect  parallel  to  M ;  frac- 
ture uneven  and  splintery;  nearly 
opake.  B  B,  it  does  not  in  the  ma- 
trass yield  water.  On  charcoal j>^r  se, 
it  is  infusible;  with  borax  it  affords  a  colorless  bead,  which 
becomes  milky  on  cooling ;  with  salt  of  phosphorus  it  is  diffi- 
cultly soluble  into  a  colorless  glass ;  and  with  boracic  acid 
and  iron  wire,  yields  phosphnret  of  iron.  Insoluble  in  acids. 
This  mineral    occurs  in  crystalline   masses   imbedded  in 

Sanite  at  Lindenaes  in  Norway,  where  it  was  first  noticed  by 
r.  Tauk  of  Friederickshall. 

CARBONATE  OF  YTTRIA. 

MM.  Stanberg  and  Tenger  have  communicated  to  tlte 
Academy  of  Sciences  in  Sweden,  an  account  of  a  new  mineral 
found  by  them  at  Ytterby,  and  which  proved  to  be  Carbonate 
of  Yttria.  It  occurs  in  very  minute  quantities  in  the  cracks  of 
the  gadolinite,  and  occasionally  also  attached  to  another 
gangue  in  fragments  scarcely  large  enough  for  convenient 
examination.  Its  color  is  white,  and  it  presents  an  appearance 
of  radiated  crystallization.  No  further  description  of  it  Iihk 
been  given  up  to  the  date  of  Rammelsberg's  Handteorterbuch 
(Sup.)  1843. 

27 
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PTROGHIX)RE.* 

WfUtr,  IBrimKm'i  Jimutt,  tI.  SM.)    MlsisUta,  M^vA    Builw  drfUow,  0. 

Combinition  of  ccdumbie  acid  aad  lime  essentialty,  with  *^ 
tiouB  metallic  oxidea. 

rWltriikiinm,  Vemj.                     Wuk,  Bibnit.       Bnrii,  NocwtT. 
Tiluiouid 63-TS  ColomMsuid «!-JK S7-(aI 


OiMeori 


Ii3-isa... 


Okidoof  Du 


87-30  WlAhi. 


K'j;  iut«i. 


lOtHJO  Hhspuil.l     S7-10  Hit*!. 

The  results  of  theae  analyses  show  this  mineral  to  be  ex- 
tremely complex  in  ita  chemical  constitulioD,  and  point  out  a 
great  variation  in  the  proportion  of  the  constituents  which  are 
eiippoeed  to  be  essential.  It  is  essentially  a  colnmbatc  of  lime. 
Berzeiius'^  has  given  a  formula  answering  to  the  second  anal- 
ysis by  Wbhler,  but  the  third  differs  from  it  in  containing,  be- 
sides oxide  of  uranium,  a  much  greater  quantity  of  water,  as  well 
u  by  the  absence  of  fluoride  of  sodium,  which  he  had  regarded 
as  an  essential  constituent  of  the  mineral.  For  this  he  was 
unable  to  calculate  a  convenient  formula  adapted  to  the  results 
obtained.  The  American  mineral  as  now  analyzed  by  Mr. 
Hayes,  differs  slill  more  in  the  proportions  of  its  acid  and  lime, 
and  besides  it  contains  oxide  of  lead.  But  it  approaches  very 
nearly  to  one  atom  columbic  acid,  and  one  atom  lime  —  or  Cal 
CI  —  which  ftiay  ultimately  prove  to  be  the  true  composition 
of  thepurestcrystalsofthismineral.    Sp.  Gr.  425.    H.— 5-0.|| 


Tl»  »»■  of  mifht  in  tli«  Hcsndanilj'iii  li  owing  pinl;  10  Ihe  nifdition  of  tha  «rimn 

■I  orlflailljr  tatai  bj  Wclhlir,  Ihoofh  iwVn  Uiil  ilia  tnt  prnducv  >h<iii'l<f' to  co^mMc 

tb  of  ths  MM  BlBanl^rHT.  Ilijai  hu  now  coanmed'  [Ah.  Ed.1  '        "     °        ^ 
lAnMi.lonMirBcianca.iuii.  [1.341.  f  Rapinrt  Annual,  ISM, p.  137. 

llShapudiiiHthahudnisMartliaCbeHiiTflaldTuiat/at  1^  ud  Ui  iiMgito ini. 
Xfi-XH.    Mr.  HircamtiaillialBtuiS^OS. 
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Color  deep  red-brown  to  black.  The  American  specimens 
pale  honey-yellow,  or  etraw-yellow,  and  Inick-red.  Lastre  r^ 
Binous  to  vitreous.  Translucent  to  opake,  some  crystals  semi- 
transparent.  Cleavage  imperfect  in  the  European  specimens; 
more  distinct  in  the  American,  parallel  with  the  planes  of  the 
Regular  octahedron,  which  is  therefore  the  primary  form.  This 
form  is  also  indicated  by  minute  striee  on  some  of  the  Ameri- 
can specimens.  Fracture  conchoidal.  It  occurs  in  the  primary 
form  either  perfect,  or  modilied  on  the  edges  by  single  planes, 
or  on  the  solid  angles  hy  four  planes  resting  on  the  facea  of  the 
crystals.  B  B,  variety  from  Fredericks  wan,  yields  water  in  the 
matrass,  and  becomes  greenish -yellow ;  per  se,  on  charcoal,  it 
fuses  with  great  difficulty  into  a  blackish-hrown  scoria ;  with 
boras  it  eflervesces  and  completely  dissolves  into  a  transparent 
globule,  which  appears  reddish-yellow  in  the  oxidating  flame,  but 
becomes  opake  on  flaming,  while  in  the  reducing  flame  it  is  deep 
red,  but  changes  into  a  bluish-grey  enamel  on  flaming;  with  salt 
of  phosphorus  it  entirely  dissolves,  the  globule  being  yellow  in 
the  oxidating  flame,  and  on  cooling  usually  green  ;  while  in  the 
reducing  flame  it  darkens  into  violet ;  with  soda  gives  the  reac- 
tion of  manganese.  It  gives  also,  as  does  the  variety  from  Bre- 
rig,  the  reaction  of  uranium.  The  American  specimens  exhibit 
very  nearly  the  same  distinctive  characters  —  differing  slightly, 
as  might  be  supposed,  from  the  presence  of  difierent  or  lesser 
accidental  bodies. 

Pyrochlore  was  first  discovered  by  Otto  Von  Tank,  im- 
bedded in  syenite  at  Frederickawao  and  Brevig  in  Norway. 
It  has  since  been  brought  from  Miask  in  Siberia,  and  from 
Greenland,  but  it  is  to  be  regarded  as  a  very  rare  mineral. 

In  the  United  States  it  was  first  discovered  by  Prof,  Shq>- 
Btd  at  Chesterlield,  Mass.,  imbedded  in  the  albite  which  con- 
tains the  rubellite  and  green  tourmaline,  and  was  described 
hy  him  as  a  new  species  under  the  name  of  microlite.*  Its 
identity  with  pyrochlore  was  first  indicated  by  Mr.  Tescberoa- 
cher,  and  has  now  been  fully  established  by  a  very  careful 
analysis,  and  a  comparison  of  its  pyrognostio  characters,  in- 
stituted by  Mr.  A.  A.  Hayes. 

yTTB0TANTALLlTE.1 

YttiDluUI,  KwtU*,     Tuula   Oifte  TiulAn,  B.     TunuauHUi  J.    Cahmbu 
Bamlli.D. 

Of  the  yttrolantalite,  Berzelius  has  described  three  vari^ 

•  AwT.Ioiir.ari!iilapii>,iiTUl.p.S8L    Hfawnluff,  ik  pl  «. 
t  Fram  iu  aonilaUu  (hlaflj  at  tUiIk  ul  tuulmii  j  bu  lu  msn  ifiiniiirlita  nuM 
««iU  »«  ba  Ttu»«i3uiMia. 
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ties,  all  differing  considerably  in  composition.  Dr.  Thorn- 
eon  describes  them  as  sub-species ;  the  first  as  a  letracolnm- 
bate;  the  second  as  a  discolnmbate ;  and  the  third  as  a  tri»- 
columbate  of  yttria.  But  it  seems  to  be  an  impure  mineral, 
and  nerer  having  been  obserred  crystallized,  Berzelius  has 
regarded  it  as  a  mechanica]  mixture  of  tantalum,  yllria,  ura- 
nium, lime,  snd  occBsiondly,  of  lungsticacid.  They  all  con- 
sist essentially  of  columbate  of  yttria. 


inilniI«id...31-SIS... 
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The  dark  yttrolantalite  occurs  in  amorphous  masses,  has 
a  lustre  intermediate  between  vitreous  and  resinous,  and  when 
in  thin  fragments,  appears  translucent  and  slightly  yellow. 
Specific  gravity  not  exceeding  50. 

The  yellow  yttrotantalite  forms  larainm  in  the  fissures  of 
felspar.  Its  color  is  yeliowi^h-brown,  it  has  a  white  streak, 
and  is  opake.     Specific  gravity  5'8  to  59. 

In  the  black  variety,  extremely  indistinct  traces  of  crystal- 
lization have  been  observed.  It  is  black  and  opake,  with  an 
imperfect  metallic  lustre,  and  grey  streak.  Specific  gravity 
6-3  to  55. 

None  of  these  varieties  are  acted  upon  by  acids,  nor  are  fu- 
sible, ;>er  le,  BB,  although  they  decrepitate  and  acquire  ■ 
lighter  color;  but  they  exhibit  very  different  results  when 
fused  with  re-agents. 

They  are  all  found  in  Sweden  —  at  Ytterby,  in  red  felspar; 
and  at  Broddbo  and  Finbo  near  Fahlun,  imbedded  in  quartz 
and  albite,  and  associated  with  garnet,  mica,  and  pyrophysa- 
lite.  They  are  among  the  numerous  rare  substances  which 
have  been  brought  to  the  notice  of  mineralogists,  by  the  sagac- 
ity and  careful  researches  of  Berzelius. 

PEBQUSONITE.- 

Aifiii/v,  IKtiAH^  Sh.  Tra*i.,  i.  ptnli.  p.  STl.)  Cohnnbdi  bamiqudntu,  S. 

Combination  of  columbic  acid,  yttrta,  zirconia,  and  the 
oxides  of  cerium,  tin,  uranium,  and  iron. 

•  la  unpHnient  lo  Robart  FirfUKHi,  fH,  of  Bilifa,  H.  P. 
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The  atoms  or  bases  are  about  Gve  times  as  numerona  as  those 
of  the  ccdumbic  acid,  but  it  is  probable  that  some  of  these 
constitueDts  are  only  accidental.  Formula,  by  Dr.  Thomson, 
4jT»Cl+(Cr,  Zr,  Ur,  Fj'Cl. 

Sp.  Qr.  5-8— 6-9.     H.  =56  —  60. 

In  pyramidal  crystals  of  s  brownish-black  co\at,  which  are 
opake  exc^  when  in  tbia  splinters,  snd  are  externally  dull. 
iVimary  farm  a  Right  square  prism,  of  which  the  foUowinf 
iignie  represents  the  actually  occulting  cryatals. 


.  .  126    27 
.  .  1B9   02 


Fracture  perfect  concboidal,  with  a  b? illiant  vitreous  lustre ; 
streak  ven  pale  brown ;  traces  of  cleavage  parallel  to  the 
faces  f.  B  B,  per  se,  it  is  infusible,  but  loses  ita  color  and  b» 
comes  pale  gneenish-yellow ;  is  difficultly  soluble  with  borax 
into  a  yellow  glass ;  with  soda  is  decomposed  without  melting, 
snd  leaves  a  reddish  scoria.  It  may  be  entirely  dissolved  in 
salt  of  phosphorus,  but  some  particles  remain  a  long  time  nn- 
altered.  The  pale-greenish  globule  becomes  opake  by  flaming, 
or  OD  cooling,  when  very  much  saturated.  Previous  to  com- 
plete solution  in  the  latter,  the  glass  assumes  in  the  reducing 
flame  a  slightly  rose-red  tinge. 

This  rare  ^>ecie8  was  found  by  Sir  Charles  Giesicke,  dis- 
seminated in  quartz,  at  Kikertaursak,  near  Gape  Farewell,  in 
Greenland.  It  was  first  distinguished  as  a  new  speCies,  and 
described  bj  Hr.  Haidinger. 
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HATESINE." 
BonntldM.T    Bjdia^nnw  of  Un*. 

For  our  accuiste  knowledge  of  this  new  mineral,  we  are  in- 
debted to  A.  A.  Hayes,  who  aacenained  that  the  pure  speci- 
mens  consiated  wholly  of  borate  of  lime,  united  with  water; 
and  we  are  indebted  to  him  for  the  following  description  of  its 
characters,  as  well  as  for  determining  ita  compoaition.  Dried 
at  150  F.,  it  contains  in  100  parts : 

BondouM 16-111 IfSJO 3 

Lima 18-8WI. 6-3W 1 

Wu« SMKM 31111 4 


If  we  regard  the  atomic  weight  of  boracic  acid  as  3,  the 
mineral  evidentlj  consists  of  three  atoms  boracic  acid  to  one 
atom  of  lime ;  or  it  is  a  hydrated  ter-borate  of  lime.  Formu- 
la :  C&lB*+6Aq.  But  taking  Berzelius'  atomic  numbers,  the 
formula,  as  given  b;  Mr.  Hajes,  is  CaB'+6S. 

It  occurs  in  globular  masses  of  a  fibrous  structure,  having 
externallj  a  brown  color  ;  when  broken  these  mnsses  appear  to 
be  formed  of  snow-white  delicate  fibres,  inlerworen,  curred 
and  knotted  ;  the  lustre  being  satin-like,  and  the  fibres  so  soft 
ts  to  crush  readily  between  the  fingers.  Placed  in  warm 
water  it  expands,  and  forms  a  conaiatent  paste,  and  exhibits 
numerous  tufts  of  radiating  fibres.  It  dissolves  in  dilute  ni- 
tric acid,  and  the  solution  poured  into  a  large  quantity  of  aot- 
monia,  produces  a  precipitate  which  soon  re-dissolves  in  the 
alkaline  6u>d.  In  moist  air  it  attracts  moisture  and  exhales  i 
peculiar  odor.  B  B,  it  intumesces  and  gives  off  water ;  con- 
tracting, it  becomes  white  and  opake.  More  highly  heated,  it 
melts,  and  with  continued  bubbling,  gives  a  clear  white  glass. 
With  its  bulk  of  soda,  it  girea  a  glass  which  is  clear  and  col- 
orless while  hot,  but  becomes  opake  and  crystalline  on  cool- 
ing. It  encloses  fragments  of  Brgillaceous  slate  with  brilliant 
and  perfect  crystals  of  Glauberite,  which  are  sometimes  pene- 
trated by  the  fibres  of  the  borate. 

This  is  the  first  known  occurrence  of  this  rare  salt  in  the 
mineral  kingdom.  It  is  found  associated  with  various  other 
saline  substances,  in  the  Province  of  Tarapaca,  Peru,  and  was 
brought  to  the  United  States  by  Mr.  J.  H.  Blake,  to  whom  we 
are  indebted  for  much  new  and  valuable  information  in  relft- 
tion  td  the  rich  mineral  districts  of  Chili  and  Peru. 

•  HuHd  Id  booQT  of  Uw  (uItM. 
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CLASS  V. 

ACIDIFEROUS    ALKALINE   MINERALS. 


Undek  this  head  are  included  sach  miaerals  as  coDsist 
chiefly  of  an  alkali  united  with  an  acid;  but  aeverd  of  them 
aie  very  impure  in  their  native  state. 

NITRATE   OP   POTASH. 

mm,  NUatHMku  Bt^ur,  W.    FoluHNiinUB,  H.    Fduutia  MHn,  J.    FHuhUc 

KHnS*h,H.     NiUum  rbumbhiiuii,  D. 

Consists  of  potash  46-46,  nitric  acid  53-54;  or  one  atom  of 
potash,  and  one  of  acid.     Formula :  KNt 
Sp.  Gr.  1-9  —  2-0. 

Primary  form  s  Right  rhombic  prism  of  about  60°  and 
130°.  Occurs  in  crusln,  and  in  capillary  crystals,  of  which 
the  forma  are  not  discernible ;  it  is  whitish  or  yellow  ;  is  iran^ 
lacent  or  transparent ;  brittle;  saline,  and  cooling  to  the  taste; 
it  deflagrates  when  placed  on  a  hot  coal,  and  detonates  with 
combustible  substances. 

It  occurs  on  or  near  the  surface  of  the  earth,  on  old  walls, 
&c.  In  Hungary,  Persia,  Arabia,  Egypt,  and  in  many  of  the 
plains  of  Spain,  it  is  found  in  considerable  quantities.  It  is 
also  common  in  India,  especially  on  a  Urge  plain  near  Agra 
in  Bengal.  The  mountainous  regions  of  Kentucky,  wMcb  are 
calcareons  and  full  of  carerns,  afford  it  to  the  inhabitants  of 
North  America.  In  South  America,  the  plains  bordering  the 
sea,  near  Lima,  are  covered  with  it.  It  is  not  however  pro- 
duced naturally  to  an  exlent  sufficient  for  its  multiplied  uses ; 
and  is  therefore  principally  procured  artificially  from  the  de- 
composition of  animal  and  vegetable  substances. 

Nitre  is  employed  in  medicine,  the  arts,  and  in  metallurgy 
ibr  assisting  the  processes  of  oxidating  and  smelting ;  but  its 
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principal,  if  not  ita  chief  use,  is  in  the  minufsctareoTganpoir* 
der,  for  which  that  imported  from  Egjpt  is  moat  eateem«l,  as 
it  containa  the  least  calcareous  matter.  Gunpowder  conaUts  of 
aeTenty-six  parts  of  nitre,  nine  of  sulphur,  and  fifteen  of  light 
charcoal.  Thia  salt  has  been  found  in  sereril  of  the  large 
caves  which  occur  in  the  limestone  in  the  Southern  and  WeM- 
ern  Slates,  particularly  in  Madiaon  county,  Kentucky. 

SULPHATE    OF    POTASH. 
rtiiutoiU  Okobai  BuH,  K.    ApklhlUIlU,  8I(r-    FsUih  BilflkiUa,  H. 

Sp.Gr.  1-731.     H.  =  2-5  — 3-0. 

Hasaire ;  mammillary,  apparently  formed  in  successive  l&yos. 
Color  white  or  yellow,  with  certain  hluish  or  greenish  stains. 
Lostreviireoos;  tranducent;  taste  saline  and  bitter;  cleavage 
and  fracture  indistinct.  Consists  of  sulphate  of  potash,  with 
a  trace  of  sulphate  and  muriate  of  copper. 

The  artificial  crystals  present  Right  rhombic  prisms,  having 
their  acute  angles  replaced,  so  as  to  form  dihedral  summits; 
they  consist  of  sulphuric  acids  4593,  and  potash  54*07;  thej 
decrepitate  when  heated,  and  fuse  at  an  increased  teroperatoie. 


The  natural  salt  has  heen  met  with  in  a  state  of  Bubtima- 
tion  surrounding  theJumaroUt  of  volcanoes,  and  particnlarlj 
tt  Vesuvius. 

CARBONATE  OF  SODA. 
Natna,*  JBnAiit    KKuiliiebu  MiaanUIkili,  W.    Ban]*  CwfouU*,  B.    PnMirto 

Combination  of  the  following  substances,  according  to  the 
analyses  by  Beudant  here  recorded. 

BoiA iioV: TSST. «-T 


■  ItUfiB ;  &9B  Um  imrt  sT  Kitroni  vhnn  it  ii  nU  to  bm 
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Formula  by  Beudtnt :  N^'+Aq. 

Sp.  Gr.  1-5.    H.=  l-0  — 1-5. 

It  IB  found  crjstallized,  massire,  fibrous,  aod  sometimes  ra- 
diated, ia  crusts,  and  efflorescent.  Primary  form,  according^ 
to  Haiiy  and  Beudaot,  ao  octahedron  with  a  rhombic  base ; 
but  the  form  produced  by  dissolving  and  re-crystailiziug  arti- 
ficially, is  an  Oblique  rhombic  prism  ;  P  on  M  or  M'  108°  43', 
H  on  M  76"  12'.  When  fresh,  the  massive  is  compact  or 
granular,  of  a  glistening  lustre,  and  translucent,  but  on  expo- 
sure it  becomes  opake.  Color  grey  or  yellowish- white ;  taste 
urinous  and  saline.  It  effervesces  with  acids,  is  very  soluble 
in  water,  and  melts  readily  B  B.  It  communicates  a  yellow 
tint  to  the  flame  of  alcohol,  by  which  it  can  he  distiaguisbed 
from  carbonate  of  potash.     It  effloresces  in  the  air. 

The  natural  crystals  of  this  species  are  rarely  found  distinct. 
Being  a  salt  which  loses  its  water  on  exposure  to  a  dry  atmos- 
phere, it  occurs  most  frequently  in  the  state  of  efflorescent  pow- 
der on  the  surface  of  the  earth,  at  the  sides  of  lake,  or  in  natu- 
ral caverns.  In  the  plain  of  Debretzin  in  Hungary,  It  ap|>ear9 
during  the  beat  of  summer  in  saline  efflorescences  like  heaps 
of  snow  ;  also  in  Bohemia,  and  Italy.  It  is  likewise  met  with 
either  dissolved  in  the  water  of  certain  hot  springs,  as  those  of 
Carlsbad  in  Bohemia  and  Rykum  in  Iceland,  or  in  some  lakes, 
as  the  soda  lakes  of  Egypt.  In  South  America,  according  to 
Mr.  Blake,  it  is  found  near  Pica  in  Peru,  and  at  several  places 
on  the  eastern  border  of  that  portion  of  the  Desert  of  Ataoama 
which  lies  in  Bolivar. 

The  natron  both  of  Egypt  and  Hungary  is  imported  in  pul- 
Terulent  masses  of  a  dirty-grey  color.  Its  chief  employment 
is  in  the  manufacture  of  soap,  hut  it  enters  also  into  the  com- 
position of  glass,  and  is  used  in  dyeing,  bleaching,  &c. 

TRONA. 
VnOiBiaial.    TmoL  Bkulivn'.    (EJiilvrrk  Jov.  i^  Sana,  ii.  SOS.)    FtJnuUa 

Combination  of  soda,  carbonic  acid,  and  water. 

Boat 31-*3. 3&«B 41 -SS 

C>tbaii»ir:M....3»^ «>13 30^ 

rgnlgn'iHiurV.'  ow'.'.'.'.'.'.'.'.'.'.'.'.  0«t.'.'.'.'.'.'.'.'.'.'.'.'.'.  048 

W^BfoduL      SMSBei»in(iiiK.U»WRiT(ni. 

The  above  numbers  correspond  with  the  formula,  NC'l+2Aq. 

Sp.  Gr.  2112.     H.  =  2-5  —  2  75. 
Primary  an  Obliqne  rhombic  prism  of  133°  30'  and  47°  30*. 
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Surface 
f  Biuootb,  of  T  generally  striated  horizontally.  Sel- 
dom iD  distinct  crystals.  Color  white,  inclining  to  yellowish- 
^ey  when  impure.  Transparent  when  in  minute  crystals, 
translucent  in  large  masses ;  streak  white  ;  taste  pungent  and 
alkaline ;  fracture  uneven ;  rather  brittle.  Soluble  in  water, 
though  less  so  than  natron.  This  substance  is  distinguished 
from  the  preceding  not  only  in  crystalline  form,  but  in  superior 
specific  gravity  and  hardness  ;  in  being  more  difficultly  soluble 
in  water,  and  in  its  taste  being  less  intensely  alkaline;  neither 
does  it  deliquesce  as  natron  does,  and  it  may  be  preserved  for 
any  length  of  time  unchanged  in  a  dry  atmosphere. 

It  occurs  in  the  prorince  of  Sukena  in  Bgypt,  forming  a  tbin 
stratum  in  muriate  of  soda;  also  in  fiarbary,  and  inMaracaibo 
and  Columbia  in  South  America.  Trona  is  its  African,  Urao 
its  American  name. 

In  the  valleys  of  the  Bolivian  Andes,  it  was  found  by  Mr. 
Blake  in  the  waters  of  the  small  lakes,  and  encrusting  the  soil. 
At  Payta,  in  the  southern  part  of  Peru,  it  forms  beds  of  CMi- 
siderable  extent,  as  also  in  the  Province  of  Buenoa  Ayres  at 
Caraeal,  and  resembles  that  from  Africa.  In  Peru  it  is  known 
by  the  Indian  name  of  Cotpa. 

SULPHATE  OF  SODA. 

SUobgiSdt.    NutntllHliH  GliulMiHla,  W.    Sinida  Snlphitia,  H.    PiimUk  OtuW 

Bill,  M,  J.    EuatiwIaH,  JflHlat.    PicnJmuGlu^iluB,  D. 


EuthjiiiMtlitr....  (HO 

Formult  by  Beudant :  NSlH^Aq. 
Sp.  Gr.  1-47. 
Primary  form  an  Oblique  rhombic  prism  of  99°  Sff  and  60°  24'. 

Sulphate  of  aoda  is  foand  in  effloreacencea  of  a  yellow  at 
greyish-white  color,  or  in  an  earthy  form,  but  ia  more  com- 
monly dissdved  in  certain  mineral  waters;   translucent  or 


liotizeobvGoOglc 


ACIDmBOItff  iLKJJJta  MtlfBULI.  933 

<^ake ;  lastre  vitreoua  on  the  fresh  fracture,  dnll  on  the  inr* 
face;  extremely  efflorescent,  and  falling  Bpontaneonily  into 
ponder.  It  is  cooling,  bitter  and  saline  to  the  tute,  and  is 
usnallj  met  with  in  the  neighborhood  of  rock-salt  or  brine 
i^ringa.  B  B,  in  the  matrass  it  melts  in  its  water  of  compo- 
sition. 

Sulphate  of  soda  is  found  in  the  salt  mineB  of  Upper  Ansliia, 
Hungary,  and  Switzerland;  neat  Madrid  in  efflorescences  at 
the  tMttom  of  a  ravine;  at  Qrenoble  in  France;  in  the  wwk* 
tngs  of  old  mines,  and  sometimes  on  old  walls,  in  the  same 
manner  as  nitre.  It  is  an  ingredient  of  the  hot  springs  of 
Carlsbad,  Eger,  and  Sedlitz  in  Bohemia.  Mixed  with  com- 
mon salt,  sand,  and  gypsum,  sulphate  of  soda  forma  a  consider* 
able  part  of  the  desert  of  Atacama  in  the  western  part  of  Boli- 
rar ;  and  in  the  northern  part  of  Peru,  with  nitrate  of  soda  and 
common  salt,  it  forms  beds  several  feet  in  thickness,  which 
cover  a  surface  of  several  hundred  square  miles. — Blake. 
When  purified  of  the  iron  with  which  it  is  usually  tinged  in 
the  native  state,  or  when  prepared  artihcially,  it  is  used  in 
medicine  under  the  name  of  Olauber'i  Salt. 

THENARDITE. 

Anhydrous  sulphate  of  soda,  mixed  with  a  minute  proportion 
of  the  sub-carbonate  of  soda.  Sulphate  of  aoda  9D'78,  sub-car- 
honate  of  soda  0-22. — Casaseca.  Specific  gravity  2'73.  Pri- 
mary formaRighl  rhombic  prism  of  about  126°  andSS".  Oc- 
curs in  rhombic  octahedrons,  simple,  or  modiiied  on  the  summit, 
which  are  grouped  one  upon  another.  Cleavage  parallel  to  the 
faces  of  the  prism ;  most  distinct  parallel  to  its  base.  Cc^or 
white  or  reddish ;  transparent  or  translucent.  Superficially 
efflorescent.  B  B,  in  the  matrass,  yields  no  water.  Soluble  in 
water.  This  substance  occurs  in  crystalline  coatings  at  the 
bottom  of  certain  lakes,  at  a  place  called  Les  Salines  Espartines, 
five  leagues  from  Madrid,  and  two  and  a  half  from  Aranjuez ; 
where  it  is  collected  for  the  fabrication  of  artificial  sub-carho 
nate  of  soda.  This  mineral  has  also  been  discovered  by  Mr. 
Blake  in  Peru,  near  Tarapaca,  and  in  Bolivar,  forming  veins 
in  the  sandstone  and  gypsum,  and  often  crystallized  in  small 
rhombic  prisms. 

NITRATE  OF  SODA. 

ZomittHt.,  Jrrirtnyt.    Bnida  Mintte,  AMbr.    Nitran  rhamlKibadHn,  D. 

It  usually  occurs  mixed  with  other  salts,  as  shown  by  the 
analyses  of  the  specimens  from  Peru,  as  given  on  the  next  page. 
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The  lut  aniljrsifl  gives  Blmoat  exactly  one  atom  acid  and 
one  atom  borax.    Formula:  NNt. 

Sp.  Gt.  21.    H.=  l-5  — 30. 

Primary  form  an  Obtuse  rhomboid  of  about  106°  and  74°  ; 
cleavage  parallel  to  the  faces  of  the  primary.  This  salt  appears 
occaaionally  ai  an  efflorescence,  sometimes  crystallized,  more 
often  intermixed  with  clay  and  sand ;  to  the  taste  it  is  cool  and 
bitter;  it  is  deliquescent;  and  when  exposed  on  heated  char- 
coal it  melts  and  deflagrates.  It  is  described  by  Mr.  Blaka 
■8  occurring  in  extensire  beds  resting  on  mar]  containing  frag- 
ments of  shells,  on  the  western  border  of  the  Pampa  of  Tame- 
rugal,  proTince  of  Tarapaca,  in  Peru.  The  average  depth  of 
the  beds  is  four  feet  The  mass  is  not  a  pure  nitrate  of  soda, 
but  consists  of  variable  proportions  of  sulphate  of  soda  and 
common  salt,  with  iadate  of  soda  and  chloro-iodate  of  soda, 
as  appears  by  the  analyses  of  Messrs.  Hayes  and  Blake.  The 
mixed  salt  is  termed  caliche.  It  possesses  a  grannlar  struc- 
ture, some  specimens  resembling  pure  refined  sugar,  while 
others  are  reddish-brown,  coramon  yellow,  and  grey.  These 
mixed  salts  gave  the  following  results : 


BulpbiKorxxli 3-O0 a-K S-a ^al^nUot 

BvtphXF  ormafnuii. .  <HIO 3-7S D-OO Niumuofp 


ShslLiudMu].., 


. .  N  hntfl  of  DHfiinli. . . 


9MD>      se-sat     fiS'Sot  looMWOt 

In  1837,  150,000  quintals  of  refined  nitrate  of  soda  were 

shipped  from  the  port  of  Yquique. 

Large  cavities  in  the  beds  are  oflen  met  with  which  contain 

large  and  regular  crystals  of  nearly  pure  nitrate  of  soda. 

BORATE  OF  SODA. 

BonUDiM  Nitron,  L.   Sauda  Doniia,  H.   Prlmullo  Bom  Bdt,  M.   BibenUofBodi. 

Bam.    TinuL    Boru  obliqan,  D. 

Contains,  by  Klaproth's  analysis,  soda  14*5,  botacic  acid 
87-0,  water 470,    Formula:  NB'. 

Sp.  Or.  1-74.     H.=20  — 2-5. 

*  St  Mr.  Hifn,  uinit  ipKiiiwii  Uksn  fiomniimirooilwdi.— Adwi.  Joai.arBciMMa, 
mil.  p.  378. 

iAbob^Ur.  iliki.    Sp*Fiiiwiiaf4bfawnva)lawi 
AuJjrui  bj  Hftrrtillir.'  ■  BimnniltHrg'i  ^pdwOi 
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Tineal  oconn  in  prismatic  crjaUls,  Tarioiulj  tarminsleii, 
and  yielding  to  mechuiical  diviiion  parallel  to  the  lateral  planes 
<tf  the  primarfform — an  Oblique  rhombic  priara  of  66°  30'  and 
93°  30'— and  both  its  diagooalfl.  The  ciyatals  are  whitish,  oo- 
casianallj  possess  a  tinge  of  blue  or  green,  and  totj  IVom 
tranrincent  oi  nearly  transparent,  to  opakc.  Taste  feebly  al* 
kaline ;  soft  and  brittle.  B  B,  it  intumescea  violeiiily  and  then 
fuses  into  a  tianqtarait  globule. 
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TiDGa]  is  chiefly  brought  from  Thibet,  where  it  is  found  on 
the  surface  of  the  soil  in  the  ricinity  and  at  the  bottom  of  cer- 
tain lakes.  It  is  mentioned  likewise  from  the  province  of  Po 
tosi  in  Pern.  The  borax  in  its  crude  state  is  called  tincal,  and 
is  brought  to  Europe  in  the  form  of  a  brownish-grey  impure 
salt,  or  in  detached  crystals  resembling  the  above  figure. 

It  is  employed  as  a  flux  in  several  metallurgical  processes, 
and  in  the  manufacture  of  solder. 

CHLORIDE  OF  SODIUM. 
Kcnk  Blh,  U.  I.    auleali   Lmrnlmrd.    Sa]  Man,  ShAM.    Sil  Oubw, 


Jfttbr,    ChlorHla  or  Sodliim,    SiJ  cd 

Rock-salt  is  anhydrous,  or  contains  no  water  of  crystallize 
tioD,  and  when  pure,  consiats  of  chlorine  S9'5,  and  sodium  40'5, 
or  one  atom  of  each  element.  It  was  formerly  regarded  as  a 
compound  of  muriatic  acid  and  soda.  The  Cheshire  rock-salt 
contaios,  by  Henry's  analyses,  nearly  two  parts  of  impurities; 
riz.  sulphate  of  lime,  chloride  of  calcium,  and  chloride  of 
magnesium.  Sp.  Gr.  23.  H.  =  20.  It  occurs  in  beds  or 
masses;  sometimes  crystallized  in  the  form  of  the  cube,  which 
ia  that  of  its  primary  crystal,  and  intowhich,  when  pure,  it  may 
readily  be  cleaved ;  lustre  vitreou  a ;  tranalDcentortransparent; 
when  pure,  cdorless  or  white ;  but  when  with  any  foreiga 
admixture,  reddisb-brown,  brick-red,  violet-blue,  and  green, 
28 
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It  yields  with  ficilitj  to  the  knife ;  and  when  seratcbed  with 
the  nail  receives  an  impresaiou,  but  yields  do  powder.  It  at- 
tracts moisture,  but  remsios  aaaltered  in  a  dry  atmosphere. 
It  has  sometimes,  though  laiely,  a  fibrous  texture. 


Chloride  of  aodlnm  is  one  of  the  moat  abundant  substaocea 
in  uature.  Not  only  is  it  found  in  large  beds  and  masses,  but 
also  in  the  waters  of  certain  springs  and  lakes,  and  in  thooe  of 
every  sea.  It  forms  about  one-thirtieth  part  of  the  waters  of 
the  ocean. 

Rock-salt  is  eommonly  disposed  in  thick  beds,  either  super- 
ficially, as  in  Africa,  or  at  a  very  great  depth,  as  in  Poland; 
sometimes  also  at  a  high  level,  as  in  the  Cordilleras  of  America, 
and  in  Savoy,  where  it  occurs  at  an  elevation  equal  to  that  of 
perpetual  snow. 

Its  principal  Earopean  deposits  are  the  salt-mines  of  Wie- 
liczka  in  Poland,  where  perfect  cubes  are  frequently  met  with ; 
the  Saltzkammei^ut  in  Upper  Austria,  Hallein  in  Saltzburg, 
and  Hall  in  the  Tyrol,  in  which  it  is  accompanied  with,  and 
imbedded  in  clay,  gypsum,  and  other  extraneous  matter  ;  and 
Northwich  in  Cbeshire,  where  it  occasionally  presents  pure, 
transparent,  and  highly  cleavable  specimens.  All  these  depo- 
sits ajQbrd  extensive  supplies  for  culinary  and  other  economic 
purposes,  though  generally  in  a  state  so  far  from  pure  as  to 
render  the  process  of  solution  and  aubsequent  evaporation  in- 
dispensable. 

In  Peru,  Bolivar  and  Chili,  this  salt  often  appears  in  thin 
crusts  oQ  the  surface  mixed  with  other  salts,  and  also  in  exten- 
sive beds.  On  the  Parapa  of  Tarnarugal  in  the  southern  part 
of  Peru,  round  masses  of  rock-salt,  five  or  six  feet  in  diameter, 
lie  piled  one  above  another  to  the  depth  of  several  feet,  present- 
ing a  rough,  white  and  dazzling  surfsee  extending  for  several 
leagues.  They  are  used  by  the  inhabitants  in  constructing 
their  houses.  Id  some  places  it  ia  of  a  deep  red  cdour,  but  in 
the  vicinity  ofPiaco  it  ia  sufficiently  pure  for  the  ordinary  pu^ 
poses  to  which  it  is  applied.  Pine  crystallized  specimens,  re- 
markable for  transparency,  were  found  in  the  Bolivian  Andes. 
— Blake.  According  to  Dana  very  beautiful  crystals  of  cubic 
salt  are  found  at  the  Ewa  Salt  Lake,  Oahu.    In  the  United 
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States  the  nnineroas  salt  springs  aie  aapposed  to  have  th«r 
origin  from  the  solution  of  rock-aait,  but  we  have  had  no  well 
authenticated  account  of  its  oociirrence  in  any  other  form  until 
TOr;  recently.  In  the  Americeat  Journal  of  Sciatee,  vol.  ili, 
the  Editors  have  announced  the  diacorery  of  this  valuable  anb- 
Btance  in  Washington  county,  Virginia,  where  it  is  found  in 
the  midst  of  salt  springs,  and  is  accompanied  by  gypsum.  "It 
is  highly  crystalline  in  its  structure,  and  excepting  its  red 
colour,  derived  from  iron,  and  occaaionally  fragments  of  lock 
mixed  with  it,  appears  to  be  very  pure.  S<»ne  of  the  specimens 
are  perfectly  white,"  In  the  Journal  of  the  Exploring  Tour 
of  the  Rev.  Bamuel  Parker  beyond  the  Rocky  Mouutains,  we 
are  assured  of  its  occurrence  iq  the  saliferous  sandstope  bor- 
dering on  Salmon  River,  and  in  the  vicinity  of  the  Great  Salt 
Lake,  whose  waters  are  so  stroDgly  saturated  that  crystala  form 
npon  the  shore.* 

Native  Dbchepitatinb  RocK-sALT.t  It  is  well  known  that 
wdioary  rock-salt  does  not  decrepitate  by  exposure  to  beat, 
which  seems  to  indicate  that  it  was  not  deposited  from  an  aqn^ 
ous  solution,  because  all  the  marine  salt  obtained  in  this  way 
possesses  the  property  of  decrepitating.  There  exists  however 
in  the  mines  of  Wieliczka,  a  rock-salt  which  decrepitates, 
and  which  has  been  examined  by  Dumas,  U.  Rose,  and  by 
SerzeliuB,  and  proved  to  contain  cavities  filled  with  compressed 
gases.  When  the  salt  is  dissolved  in  water,  as  the  covering 
over  these  vesicles  becomes  thinner  and  thinner.tbey  at  last  burst, 
and  the  gasaes  escape  with  violence.  This  fact  was  first  ol^ 
served  by  M.  Dumas.  M.  Rose  ascertained  that  the  quantity 
of  these  gases  disengaged,  varied  in  different  ^ecimens,  and  <ai 
analysis,  he  found  in  100  volumes,  24  volumes  of  pure  hydrt^ 
gen,  17  of  carbonic  acid  gas,  and  59  of  carburetted  hydrogen. 
Berzelius  sa[q>oses  that  it  contains  besides,  carbonic  acid 
which  remains  dissolved  in  the  water.  This  aalt  is  not  describ- 
ed as  differing  in  any  other  respect  from  common  mineral  salt. 
H.  Rose  is  inclined  to  refer  the  decrepitation  of  several  other 
minerals  to  the  same  cause. 

SULPHATE  OF  AMMONIA. 
HuufiilD,  Kvtim.    AnmuiiifiiiDe  BgljAiU*,  H.    ncnlnm  Tolculoun,  D. 

Contains  ammmia  23-80,  sulphuric  acid  53-39,  water  33-91. 

— Gmelin.       Chemical  formula  by  fierzelius,  NH«+S-H^Aq. 

Sulphate  of  ammonia  has  an  acrid,  bitter  taste.     Its  color  ia 


liotizeobvGoOglc 


898  AOiiMRMiri  uuxiHB  atniuu. 

greyiah  or  jrilow,  and  it  genenJIj  occara  Mtl&ctitie,  pnlrarn- 
lent,  or  in  meal  J  affloretceocea ;  traoBluceDtoropakB;  attracta 
moisture  from  the  atmo^bere,  and  is  eatirel)'  Tolatile  at  a  higk 
temper nU] re.  It  ia  fband  in  the  fisaurea  of  the  eerth,  and 
among  the  laria  of  Etna  and  Vesuviua ;  in  the  Solfattra ;  and 
in  the  lagiau  near  Sienna  in  Tuaouij. 

HURIATG  OP  AUMONIA. 


When  pare,  it  consiMs  of  ammonia  32-06,  muriatic  acid 
61-16,  water  16*78;  or  b;  the  Formula  as  given  hj  BerzdiQS, 
I^H*M'-f-Aq.     Two  varieties  yielded  to  Klaprolfa, 

TugtIiu.            BnchuU. 
HnrltleDfiiainnda...         


...Gr.  1-45  to  1-5.  H.  =  l-5  — 2-0. 
Primary  form  (he  Regular  octahedron.  It  occurs  massiTe; 
with  a  fibrous  texture  ;  plumose ;  ia  crusts ;  and  in  octahedral 
cTystala  of  a  minute  size.  Color,  when  pure,  white,  grey,  or 
yellow ;  generally  pungent  and  saline  to  the  taste ;  transparent 
oropake;  externally  dull  or  glistening;  internally  shining  and 
ritreous.  This  salt  is  readily  soluble  in  water,  but  does  not 
attract  moisture  on  exposure  to  the  air.  It  is  completely  vd^ 
tile  at  a  high  temperature,  rising  in  white  fumes;  and  emits, 
when  triturated  with  lime,  a  pungent  ammoniacal  odor. 


It  is  principally  found  in  the  neighborhood  of  volcanoes, 
sublimed  among  other  volatile  substances,  in  the  cracks  and 
fissures  of  lava.  It  thus  occurs  at  Etna  and  Vesuvius,  in  the 
island  of  Volcano,  and  at  the  Sdfatara  near  Naples.  Small 
quantities  have  been  noticed  in  the  vicinity  of  ignited  coal 
seams,  as  at  SL  Etienne  in  France,  in  Scotland,  and  Newcastle. 
A  variety  presenting  a  greyish-white  color,  and  conchoidal 
fracture,  is  mentioned  as  occurring  with  sulphur,  in  rocks  of 
indurated  clay  or  clay-slate  in  Bucharia.  Though  extensively 
employed  in  dyeing  and  in  medicine,  this  salt  is  of  trifling  im- 
portance as  found  in  nature,  tnm  iU  acarcily. 
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ACIDIFEROUS   ALK ALINO-EARTH Y 
MINERALS. 


The  m!oeri]  Bubstaocea  iocluded  luder  this  bead  are  Tew  in 
nninbsr. 

POTASH-ALUSJ. 

NUwlUclMT  Alum,  W,    AlvsiiH  SolhUa  AlkdiDt,  B.    Ocwbadnl  Alan,  J.    Oat^»- 
dnl  AIdb  Bah,  M.    Aluu,  L.    AIoibhi  gOciBilg,  D. 

Combinntion  of  Bulphate  of  ajumina,  sulphate  of  potash,  asd 

water ;  and  coatains  alumioa  I0'62,  potash  9*94,  auIphuTic  acid 

SS-??.  water  45i7~-GmtIiit.     Formula :  3AI81+KSl-H!5Aq. 

Sp.  Gr.  1-75.     H.=:l-5. 

Prlmarj  foria  the  octahedroD,  though  it  chiefly  occurs  io 
fibrous  masses,  or  as  an  efflorescence  on  argillaceous  minerals, 
as  aloni-slate,  alum-atone,  &.C.  Color  while  or  greyish;  lustre 
vitreous,  transparent  or  ttanslucent;  to  the  taste  sweetipb. 
Styptic,  and  acidulous.  When  artificially  prepared,  it  crystal- 
lizes in  the  octahedron,  and  in  some  of  its  raiieties.  It  is 
soluble  in  about  twenty  times  its  weight  of  ccdd,  and  little  more 
than  its  own  weight  of  boiling  water.  On  exposure  tn  heat  it 
melts  in  its  water  of  ciystallization,  froths  up  in  a  remarkable 
manner,  and  is  converted  into  a  spongiform  mass  of  anbjrdrons 
alum. 

It  is  found  OH  the  aluDMlate  rocks  near  Christiana  in  Nor- 
way: in  strata  of  brown  coal  in  Bohemia;  on  the  lavas  of 
Stromboli,  Nevis,  and  Other  volcanoes;  in  bituminous  shale  and 
slate-clay  at  Hurlet  near  Paisley ;  and  near  Whitby  in  Yorkshire. 

Alum  in  wbita  nearly  pulverulent  masses,  and  also  crystsl- 
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lized  Bometimea  with  snlphiir,  ocean  tt  Lua  Pele,  HiwaiL 
la  tbe  Uaited  Sutes  it  baa  nnmeroaalocalitiea  u  effloieacenees, 
oa  the  anrfacea  of  rocks. 

It  ia  used  in  djeiag,  in  medicine,  id  the  manufaclnre  of 
piqier  and  leather,  and  for  the  prerention  of  patrefaetion. 


ALUM-STONE. 

AlBBlta,  Mitm:    Al»Brt*ln,  W.     Shombglwdnl  Alu  HtloUa,  M.     KlHnbstU 
*      lloBiiiu  tboDbolwdiu,  D. 


Combination  of  aulphuric  acid,  alumina,  potaah,  and  water. 
a 

SaTpkllrLd  «dd  ■  ■ . 
Wiut." 


OrnUBiui,  TolA.       HoalioDh 


Formula  ■■  stated  bj  Dr.  Thomaon  fr<Hn  tbe  first  analysis : 
3Al'Sl+KSI4flAq. 

Sp.  Gr.  2-7  —  2-75.    H.  =  50. 

The  color  of  this  mineral  is  usaally  greylsb-white,  occaaion- 
ally  red ;  and  it  occurs  both  masiife  and  crystallized,  the 
crystals  generally  occupying  tbe  cavities  of  the  mass  ;  they  are 
minute,  shining,  and  sometimea  brownish  externally;  tbeil 
form  is  an  Obtuse  rhomboid  of  SR"  50'  and  87°  10';  but  tbe 
rhomboid  ie  variously  modified,  one  or  more  of  the  solid  anglea 
being  generally  replaced.  Cleavage  distinct  perpendicular  to 
the  axis.  The  massive  is  translucent  and  easily  frangible, 
being  frequently  mixed  mechanicHlly  with  silica,  and  appearing 
celloiar  and  porous.  It  decrepitates  under  the  blowpipe,  but 
does  not  fuse  per  se.  With  borax  it  forms  a  transparent  color- 
less globule,  but  is  not  aflected  by  soda ;  when  pounded  it  a 
soluble  in  sulphuric  acid. 


It  occurs  well  crystallized  in  a  secondary  rock  at  Tolfa,  near 
Civita  Veeehia,  in  tbe  Roman  States ;  decomposed  and  friable 
at  the  Isle  of  Ne*is,  and  in  the  crater  of  Vdcauo;  and  bo 
compact  and  hard  at  Beregh  in  Hungary,  as  to  be  tWe  en^ 
|riojed  in  tbe  foiinatioD  of  millatcmes. 
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l«HM>TMi|iiBliii.  IMKM  BmuHm. 

CompMitioD,  KB  given  b7  Beadaat,  coDforming  to  tlie  chemi- 
cal formula  of  Berzeliua:  SAlPlo+SNFP. 

Sp.Gr.2«.    H.  =  2-6~3* 

It  occurs  massire ;  white,  hut,  when  associated  with  iron, 
yellow  or  brown ;  structure  perfectly  lamellar,  parallel  to  all 
the  planes  of  a  Right  rectangnlai  prism  ;  tranuucent,  but  hj 
immersion  In  water  it  becomes  transparent,  and  admits  more 
readilj  of  deavage  when  retained  in  that  fluid  for  some  time. 
It  ia  Terj  flieible,  dissolving  even  in  the  flame  of  a  taper.  B  Q, 
on  charcoal,  it  melts  into  a  transparent  globule  while  hot,  but 
which  becomes  opake  on  cooling. 

The  aaij  known  tocalit;  of  this  mineral  is  Arksnt-fiord  in 
West  Greenland,  where  it  occurs  in  veins  in  gneiss,  accompa- 
nied with  carbonate  of  iron,  pyrites,  galena,  quartz,  and  felspar. 


Combination  of  aalphuric  acid,  lime,  and  soda,  without  water. 

VUtk  RabU. 


Formula:  CalSl+NSl. 

Sp.  Gr.  2-75  —  285.     H.  =  25  —30. 

It  occurs  massive  ;  also  crystallized  in  the  form  of  oUiqne 
and  extremely  flat  rhombic  prisms,  the  crystals  being  for  the 
most  part  constituted  only  of  the  planes  P,  e,  and  e'  of  the  fol- 
lowing figure ;  but  they  yield  readily  to  mechanical  division, 
parallel  to  the  faces  P,  M,  and  M',  the  primary  form  being  aa 
Oblique  rhombic  priam,  whose  terminal  planes  incline  frtHu  one 
acute  edge  of  the  prism  to  the  other,  and  whose  lateral  angles 
are  alternately  83°  20'  and  96°  dO*.  Color  pale  yellow  or  grey  ; 
translucent,  rarely  transparent;  taste  slightly  saline;  lustre 
vitreous;  fracture  conchoidal :  when  Immersed  in  water,  it 
becomes  opake  and  is  partly  sdnble.  B  B,  it  decrepitates,  and 
then  melts  into  a  white  enamel. 

•Fna  lu  oonUialii  ■  mj  lufi  pnpottloB  of  OlutMr'i  hIIi  oi  nlphua  otndk 
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MooW..  . 88=  W 

PodMotM' 104    IS 


M'  on/  .  .  ■ 181    88 

«  or  M'  on  e* 14T    40 


it  Villa  Rubie,  ten  leagues  south  of  Madrid,  in 
Spain,  imbedded  in  Tock-sBlt;  also  at  Ausaee  in  Upper  Anstiia. 
It  has  recently  been  found  by  Mr.  Blake  in  the  desert  of  Ata- 
eam  in  South  America,  in  minute  rhombic  prisms,  associated 
with  chloride  of  sodium.  Its  optical  properties,  according  to 
Sir  David  Brewster,  are  ybtj  peculiar  —  having  one  axis  of 
double  Tefraction  fot  riolet,  and  two  axes  foi  red  light. 

REU8S1TE. 
Bc>^aiirpbiiiiiiirM>(iii>iiL  T»*mt^ 
Sulphate  of  soda  6604,  sulphate  of  magnesia  Sl'SS,  muriate 
of  magnesia  219,  sulphate  of  lime  042 —  Reuse. 

Occurs  in  meal;  efflorescences,  flat  six-sided  prisms,  and 
scicular  crystals.  Color  white,  shiaing;  fracture  conchoidal. 
Taste  saline  and  bitter  ;  soluble  in  water. 

This  substance  forms  superficial  effloiescences  in  the  vicinity 
of  Sedlitz  and  Seidschutz  in  Bohemia. 


80DA-ALUH. 

Tttmtmt.    iOntlai—,  ke.,  |i.  300.) 

Contains,  by  Dr.  Thomson's  analyses,  sulphuric  acid  385, 
alOBina  ISH),  soda  75,  water  430,  with  a  little  silica,  lime, 
iron,  and  manganese.    Formula :  3AISI+NSl+S0Aq. 
Sp.  Gr.  1'88.     H.  about  30. 

Occurs  in  white  fibrous  masses,  the  outer  fibres  opake  from 
decomposition,  internally  transparent,  and  exhibiting  a  glossy 
or  silky  aspect.  Resembles  alum  in  taste,  but  is  more  soluble 
in  water.  Exposed  to  beat  it  exhibits  the  same  phenomena  as 
common  alum.  It  bears  some  resemblance  to  fibrous  gypsum, 
but  is  harder,  not  being  scratched  by  the  nail. 

Is  found  in  irregular  nodules  resembling  fibrous  gypsum,  im- 
bedded in  soft  blue  slate,  at  St.  Juan  in  South  America;  and 
Beudant  mentions  it  ss  also  occurring  in  the  solfataras  of  Milo 
in  the  Archipelago. 
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GATLDBSITE.* 
Oirttr.    Brm-iugtmlL    (4n.  di  CMul  a  ^  »*>.  mi.  STO.) 

CombiDstiOD  of  carbonic  acid,  soda,  lime,  aod  water. 

Ouhgoat*  of  udk .334(1 

OubouM^liiu 31.SB 

Wiia 3M0 


100 -oot 

Theae  products  divided  bj  the  atomic  weighta,  give  (Mie 
atom  carboDate  of  soda,  one  atom  carbonate  of  lime,  six  atonia 
water.     Formula:  CalC+CdN+6Aq. 

Sp.  Gr.  l-92_l-95.     H.  20  — 3-0. 

Occurs  in  detached  lengthened  prisms,  and  aggregated  crya- 
tals  disseminated  in  clay;  the  less  perfect  of  them  might  be 
mistaken  for  leleniie,  the  more  perfect  and  amootb  have  rather 
the  aspect  of  calcareous  spar.  Primary,  an  Oblique  rhombic 
prism  of  109°  SO*  and  70°  30',  according  to  Beudant ;  of  111' 
Iff  and  68°  50',  according  to  Leonhard.  Surfaces  striated ; 
limpid  and  colorless,  or  of  a  dirty  white;  transparent,  with 
marked  doable  refraction ;  or  translucent ;  fracture  oonclioi- 
dal,  with  a  vitreoua  lustre;  ?ery  brittle;  easily  reduced  to  a 
grey  powder,  and  soloble  with  brisk  effervescence  in  nitric  acid. 
When  reduced  to  powder,  is,  to  a  uifling  extent,  soluble  in 
water.  In  the  matrass  it  decrepitates  slightly,  gives  off  water, 
and  becomes  opake,  decrepitation  continuing  until  it  has  a^ 
quired  a  red  heat.  B  B,  it  fuses  rapidly  into  an  opake  globule, 
which  has  a  distinctly  alkaline  taste. 

This  mineral  is  found  abundantly  at  Laguntlla  near  Herida, 
in  Maracaibo,  disseminated  at  the  bottom  of  a  lake  in  a  bed  of 
clay,  covering  trona,  which  the  natives  term  ttroo,  in  contrului- 
tinction  to  the  gaylussite,  the  latter,  from  its  generally  doogated 
form,  being  denominated  elaeoi  or  nails. — AOaH'sMtmuat. 

NATIVE  CARBONATE  OF  LIME  AND  SODA. 

CanUlH  Cubouu  at  Vm* .TOO 

CubonUa  (rf'toda lt-0 

P«nuM>  <rf  iron Ut 

Matrix iHl 

Sp.  Gr.  2-02.    H.  =  3-0— 3-5. 
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Primirj  tbrm  a  rhomb,  not  differing  materially  from  that  of 
calo-apar.  Cleavage  in  Ihree  direetiono  parallel  to  the  faces  of 
the  primary.  Lustre  vitreous ;  structure  lamiaated ;  fragments 
perfectly  tran^areDt ;  possesses  double  refraction.  B  B,  it  d» 
crepitates  a  liule,  becomes  brown,  and  eventually  is  reduced 
to  lime.  Entirely  soluUe,  and  with  efferreacence,  in  nitric  acid. 

Locality  nakuowo. 

AMHONIA-ALUH. 


Contains,  by  the  analyses  of  Oruner,  sulphuric  acid  33*683, 
alumina  10750,  ammonia  3619,  water  51-000.  Another 
specimen  from  Selenginsh,  in  the  government  of  Irkutsk, 
analyzed  by  H.  Komonen,*  sulphuric  acid  30-335,  lime  4-793, 
alumina  7451,  oxide  of  iron  1-114,  ammonia  2-693,  water  and 
insoluble  matter  53-414. 

Consists  principally  of  sulphate  of  alumina  and  ammonia, 
but  the  proportions  vary  considerably  in  the  specimens  that 
have  been  analyzed. 

Sp.Gr.  1-56.     H.  =  l-2. 

Lustre  resinous  and  shining ;  structure  fibrous ;  cross  frac- 
ture conchoidal ;  translucent  to  transparent ;  has  the  appear* 
ance  of  alum,  la  soluble  in  water.  Its  color  is  greyisb-white. 
It  occurs  in  fibrous  masses,  but  by  solution  and  evaporation 
yields  regular  octahedral  crystals. 

White  i  taste  bitter.  B  B,  in  the  matrass  it  yields  water, 
intumesces,  and  forme  a  sublimation  of  the  sulphate  of  ammo- 
nia, which  is  soluble  in  water.  The  dried  mass  becomes  blue 
with  solution  of  cobalt. 

Occnrs  in  the  lignite  of  Tschermig  in  Bohemia. 

•Tnu.  Inp.  H^  Soiiigtj  oTSt.  PiMntui,  It«^  ^  U. 
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CLASS   VII. 


NATIVE    METALS    AND    METALLIF- 
EROUS   MINERALS. 


This  dua  inclndea  snch  metala  u  ire  foniid  ne&rlj  pure  in 
the  native  state ;  or  Tarioasly  combined  witfa  other  substances, 
forming  metal] iferons  ores ;  as,  with  other  metals,  with  sul- 
pbuT,  with  oxygen  ;  also  in  the  state  of  oxides,  minerallized 
by  Bcida.  We  begin  with  the  oldest  and  most  universally  di^ 
fosed  of  the  metals  —  iron. 


In  these  ^cimeos,  while  the  iron  seems  to  maintain  nearly 
the  same  per  ceotage,  the  nickel  and  all  the  other  constituents 
are  Tery  inconstant  in  their  proportions. 
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Cramer  describe!  a  masa  found  in  the  mines  of  Hsckenbargh 
weightDg  fi»iT  poanda.  In  (be  United  States,  tbere  are  two  «r 
three  well  authenticated  instances  of  the  occnrrence  of  native 
iron,  of  terreatiial  origin  ;  at  Canaan,  Conn.,  where  it  fOTmed 
a  vein  about  two  inches  thick,  attached  to  a  masa  of  mica-slata ; 
and  in  Guilford  county,  N.  C,  where  a  mass  of  twenty-eight 
pounds  weight  was  obtained,  from  which  an  octahedral  crystal 
weighing  seven  ounces  was  detached.  This  cr/stal  is  now  in 
the  Vale  College  cabinet 

Sp.  Or.  7-44  — 7-8.     H.  =4-6. 

Primary  form  the  Regular  octahedron.  Color  pale  steel^ey ; 
lustre  metallic ;  acta  powerfully  on  the  magnet ;  ia  soluUe  in 
all  the  acids. 

Native  iron  has  been  noticed  under  three  different  forms. 

1.  At  Kamsdorf  in  Saxony,  disseminated  through  a  mass  of 
brown  oxide  of  iron  mingled  with  spathose  iroti  and  sulphate 
of  barytes;  in  this  KUproth  found  about  6  per  cent,  of  lead, 
and  1'5  of  copper.     It  is  not  however  considered  a  natural 

froduction ;  but,  like  the  native  steel  from  La  Bouiche  in 
ranee,  appears  to  be  of  secondary  formation. 

2.  Native  volcanic  iron.  Fer  natif  volcanique,  H.  Was 
discovered  in  a  ravine  formed  by  torrents  across  tbe  lava  and 
scoris  of  the  mountain  of  Grsveneire,  in  Auvergne. 

3.  Native  meteoric  iron.  Fer  natif  meteorique,  H.  This 
occurs  in  irregular  isolated  masses,  Bometimes  of  very  consid- 
erable size,  in  different  parts  of  the  globe:  but  the  only 
piece  described  as  having  been  seen  to  fall  from  the  atmosphere 
is  that  of  Hraschina,  near  Agram  in  Croatia.  The  mass  found 
in  Siberia,  by  Professor  Pallas,  exhibited  a  vesicular  structure, 
and  contained  crystals  and  grains  of  chrysolite  ;  that  discovered 
by  Don  Rabin  de  Celis,  in  the  district  of  Chaco-Gualamba  in 
South  America,  weighed  about  fitleen  tons.  Specimens  alao 
eCGur  in  Africa,  as  in  the  Senegsl  river,  and  near  the  Cape  of 
Good  Hope.  The  mass  lately  noticed  in  the  Atacama  desert 
of  Peru,  has  a  vesicular  appearance,  and  contains  straw-ydlow 
colored  olivine. 

The  Pallas  meteoric  iron  is  a  mass  weighing  twelve  hundred 
and  seventy  Russian  pounds.    It  is  now  in  the  Imperial  Cabinet. 

In  the  United  States,  an  extraordinary  masa  of  meteoric  irOD 
was  discovered  many  years  since  on  the  Red  River,  Louisiana. 
b  was  removed  at  great  expeiwe,  and  was  purchased  by  tbe 
lato  Col.  George  Gibbs,  by  the  liberality  of  whose  family,  it  has 
passed  into  the  cabinet  of  Yale  College.  Ita  weight  is  upwards 
of  sixteen  bondred  pounds.  A  portion  of  it  ptesenls  sections  of 
notabedral  crystals.  In  1S33,  a  mass  of  native  iron  was  dis- 
29 
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as  KAtirt  KBiiis  urn 

oorared  at  Olaibonie,  Ati. ,  which  hu  been  regarded  with  great 
interest,  inasmuch  as  'its  Hoatysis  b;  Dr.  C.  T.  Jackson,  firat 
led  to  the  discorerj  of  chlorine  as  a  constitnem  of  roeteoriua 
combiDed  with  the  iron  and  nicke].*  Since  ibis  discovery, 
dilorine  has  also  been  detected  in  sereral  other  meteorites. 

The  original  weight  .of  tlie  mass  of  meteoric  iron  found  in' 
Coke  county,  Tenn.,  of  which  we  hare  given  the  analysis  bj 
Dr.  Troost  and  Prof.  Shepard,  was  about  two  thousand  pounds. 
It  differs  in  its  mechanical  combination  from  any  meteoric 
mass,  IS  it  contains  fragments  of  carbonate  of  iroD,  sulphurM 
'    of  iron  and  hydrons  oude  of  iron.t 

CDBIC  IRON  PYRITES.) 

YBLLOW  IRON  PTRITEa. 

Wiin>ftIki»,W.    Fir  Batpkurt,  H.  Bu    Henhadnl  InnFjriUi.H.  J.    l^teHv 

lUg,  Be.    HiBdio.    HinaiU.    Buankka,  L.     aijii]|ifciiwtitf  Ina,  Ttmiw     fj- 

rlua  uUdh,  a 

Sulphnret  of  iron,  like  carbonate  of  lime,  occurs  under 
two  incompatible  crystalline  forms,  each  presenting  the  same 
atomic  constitution,  as  determined  by  accurate  chemical  atial- 
jKs.  It  therefore  belongs  to  the  class  of  dimorphous  sub- 
stances. The  two  species  were  supposed  to  be  chemically 
distinct,  until  their  compositioii  was  shown  to  be  identical  by 
Berzelius.  It  ia  a  combination  of  iron  and  sulphur  io  the  fol- 
lowing proportions. 

Balplur  ..'.'...*.'..'....' *sa' is' !!*'"  I !  I !.'!"! !».» 

lOD-W  Httsball.  IMHWBemllob  . 

These  analyses  gire  almost  exactly  two  atoms  of  sulphur  to 
one  of  iron ;  the  mineral  ia  therefore  a  bisulphuret,  and  its 
composition  is  thus  eapreaaed  by  the  formula  ;  FiJ)'. 
Sp.  Gr.  4?5  — 50.     H.  =  60  — 65. 

Color  brass-yellow,  sometimes  approaching  to  bronze>ydlow, 
occasionally  to  ateel-grey  ;  ofien  brown,  owing  to  decompon- 
tion;  lustra  metallic ;  streak  brownish- or  greenisb-black.  It 
occnrs  disseminated  in  rocks,  reins,  and  beds,  investing  other 
miiterals,  and  aometimea  enclosed  in  them ;  also  amorphous, 
tnatnmillated,  globular,  cellular,  stalactitical,  pseudomorphonB, 


tk>  •hhMen  tlaiMiitu)'  badlo,  uhlok,  ueontiiv  ts  Baiuliu,  b*n  hilfeina  !■•*■  tt- 

t  Dt.  Tnon'i  FifUi  Repgn  «  (ha  Onlecial  SamT  sT  TtaDum,  o,  K.—flbafiti. 
Jtmm.  JdOT.  ot  Biiaiwg,  iliU.  p.  3ST. 

t  Frrilea  fran  tha  Gnak,  in  illiulan  to  tu  |<>li«  ipuki  whan  atmck.  Th*  Um  it 
■WDBappDBed  (ahBTebaan  applieil  bir  tha  anaianLi  to  lubiuiiDea  which  hnrf  the  proHnj 
•f  w«t«il»g  lb*  •oUoasran,  u  wall  u  oT  (jtIiv  ipukb— Hosn^  AaaiMit  MiMidafj. 
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c>pillai7)  and  crystallized  in  the  Cabe  and  octahedron,  and 
in  foTma  common  to  them  both  as  primary  crystals.  Bat  the 
cube  is  usually  coniidered  to  be  the  primary  form.  It  yields 
to  cleavage  parallel  to  all  the  planes  of  the  cube  and  reg- 
ular octahedron,  aKirding  surfaces  sufficiently  brilliant  for 
the  use  of  the  refleotiTe  goniometer,  but  with  the  greateat  esse 
and  brilliancy  parallel  to  those  of  the  cube ;  ita  fracture  is 
granular  or  uneven,  sometimes  approaching  to  conchoidal ;  it 
is  brittle,  hut  does  not  yield  to  the  knife,  which  serves  at  once 
to  distinguish  it  from  copper  pyrites,  which  it  readily  ecratch- 
ea.  In  the  flame  of  a  candle  it  becomes  red ;  the  sulphur  be- 
ing driven  off,  and  an  oxide  of  iron,  which  ia  magnedo,  re- 
maining. After  a  lengthened  exposure  to  the  reducing  flame 
of  the  blowpipe,  it  forms  an  uneven  and  crystalline  black  mass. 


Fig.  1,  tbeprimirr;  6g.  1,  the  Mmehivine  in  K)9idia|:lw  replaced  by 
cqniUteril  trUnftulir  pltne*,  peadnir  inta  the  ocUhtdroo;  fig.  S,  awc« 
deeply  repliced  ;  &g.  4,  refpilir  octilkedniD ;  fig.  6,  Ibe  o^atttirtm  wHh 
eKh  (Olid  mgle  repUced  by  two  pluiei ;  tbeae  are  increMMi  Id  fig. «, 
sad  complete  in  fig.  7,  farniDg  the  peategooal  dodecebedroo,  sod  c«o- 
nected  with  the  plane*  of  the  cube  in  fig.  S.* 


nnaitisu  modiHollMU  otMm  •pacioi,  Um  Miidnit  !•  nftmd  to  HtHj,  (Tnil*, 
•di.  un.  )r.  p.3B),  ind  inrtieularl|r  tn  Lar}>i  "  OeKriptin  il'iiiu  mIIhiUiib 

-'--'-' ' ,  tsd  dnieiilMd  tfat  nilaiii  Ma«*eijit*lUBd  •olaUaBH  Oai 


whkii.    [Ah.  Id.] 
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Th*  aboT*  firare  and  Ilia  fa1kiwiii|[  maMaramcnti  ara  clTan  «q  Dm 

PooP'orP" WW  00" 

P  P  or  P"  OD  «,  P  or  P*  on  «»,  or  ?<  or  P"  on  «" lU  IS  63 

F  or  F  OD  «,  P'  or  P"  on  (f  or  F  or  F"  OD  e" ISS  00  00 

P  on  il,  P  on  il'.or  P"  on  il" 100  47  40 

P  on  t4,  P'  <m  rif,  or  F"  on  t4" I4S  18  0> 

P  on  kV,  F'  OQ  «',  or  P"  on  AI" 14«  18  88 

P'ddMotU',  P"«iiAt"orAS"',arPontt"" 163  Sfl     5 

«  oo  a>  or  a" 109  38  18 

«  on  e,  cf,  or  c" 144  44    8 

t».  is*,  or  i6"    187  47  31 

a,  iV,  or  tB" 1«4  13  34 

42,  i*.  or  Jt2" • 140  46    7 

a  on  iV,  iS'  on  i6",  i6"  on  iO"' 146  36  83 

U  do  iV,  i4'  on  i4",  W'  mi* 141  47  18 

it  on  tl,  iV  on  il',  or  i4"  oo  il" ISB  18  18 

M  M  H,  i4  on  JkS"",  or  14"  oo  A3" ISa  48  34 

Moat'.ltV'oa  e",  or  Id""  oat 168  19  48 

*anU',A:l",orU'"' 136  61  11 

Iroo  pjrnles  is  unirenally  diffused,  and  is  found  ia  moat 
description  of  rock.  Cubes  of  gigantic  dimensions  have  oc- 
curred in  some  of  the  Cornish  mines ;  verj  perfect  octahe- 
drons,  also  of  large  size,  are  found  at  Persberg  in  Sweden ; 
and  crjrstals,  forming  peotsgonal  dodecahedron s  (fig.  7}  of 
three  or  four  iuches  in  diameter,  in  Elba.  Vsrious  other  mod- 
ified crystals  are  found  at  Schauberg  in  Sasonj  in  the  rallef  of 
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Plapen,  near  Dresden,  and  on  the  island  of  Cortica.  In  Noti 
Scotia,  at  Cape  St.  Mary's,  small,  but  very  brilliant  octahe- 
drons occur  in  ola;-«late.  At  fia/  CbaJeur,  on  the  Gulf  or  St 
Lawrence,  cubic  crystals  are  presmted  with  Iheir  edvee  r^ 
placed  by  tangent  planes,  (e  figs.  10  and  12),  thus  tenaing  to 
rhombic  dodecahedrons.  They  are  accompanied  by  a  botry- 
oidaJ  variety  of  tl>e  aame  miDeral,  preaenting  the  appearance 
of  having  been  fused.  Beautiful  octahedral  crystals,  as  well 
as  the  triglyphe  of  Hsiiy,  have  been  brought  from  Peru  and 
Brazil.  Alatoa  Moor,  Derbyshire,  and  the  mining  districlB 
of  Cornwall,  afford  it  in  great  profneion,  and  under  Tarioua 
forms,  sometimes  crystallized,  frequently  coating  fiuor  spar, 
galena,  and  other  minerals;  and  very  brilliant  crvstals,  re- 
markable for  the  TBTiety  of  tfaeii  facets,  occur  at  TraTersella 
in  Piedmont. 

in  the  United  States  iron  pyrites  is  common  to  the  rocks 
of  all  epochs,  and  of  the  coromoa  form,  simple  cubes,  the 
localities  are  well  known  to  every  student.  We  shall  mention 
only  the  principal  localities  of  the  modified  crystals.  At  Ro» 
sie,  SL  Lawrence  county,  N.  Y.,  examples  of  fig.  8,  in  which 
the  edges  of  the  cube  are  replaced  by  single  planes,  indin* 
ing  at  uneqnal  angles  on  the  primary  planes,  are  not  uncooi- 
mon  at  the  lead  mines.  These  form  the  aihg-dodieaedre  of 
Hauy.  Others  exhibit  portions  of  the  planes  (a)  which  have 
replaced  the  solid  angles  of  the  cube,  as  well  as  those  shown  by 
i,  which  incline  on  the  edges  (see  fig.  d).  Others  again  have 
simply  all  the  solid  angles  of  the  cube  replaced  by  tangent  planes 
(fig.  3)  forming  the  cubo-tictaidre  of  Haiiy,  or  the  edges  replaced 
by  exceedingly  narrow  tangent  planes  (e  of  the  large  fig.)  or  cor- 
responding with  fig.  10.  The  iriglypKt  of  Haiiy,  according  to 
Prof.  Beck,  also  occurs  at  this  locality,  and  exhibits  very  distinct- 
ly the  stris  which  indicate  the  threefold  cleavage,  and  which  are 
shown  on  fig.  11.  Nearly  all  of  the  crystals  from  this  locality  pre- 
sent exceedingly  brilliant  mirror-like  planes,  and  do  not  seem 
liable  to  tarnish.  Regular  octahedrons  were  observed  by  Prof. 
Beck  at  Champion,  in  Jefferson  county,  and  with  galena  at 
Martinsburgh,  Lewis  county;  also  examples  of  figurea6  and  7, 
at  Johnsburgh  and  Chester,  in  Warren  county,  accompanied 
by  tourmaline  and  rulile,  and  possessing  equal  brilliancy  of 
those  from  Rossie.  Very  handsome  crystala  have  been  found 
in  the  limestone  at  Shoreham,  Vl,  in  amygdaloid  at  Eastport, 
Me.,  and  in  argiUite,  at  Cbarleatown,  Mass. 
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color  (h«nce  ib  aunt) ;  IdUiimII j  b  MMl-gray,  wllh  mora  or  hm  InttM. 
It*  colon  ippeu  to  ariw  from  the  progroM  of  decomposllion,  wbicb  ofUa 
proreed*  w  rir  M  lo  divert  ibe  mbituiee  of  iDtBmil  metdllc  lutm,  with- 
out iltsKog  tt<  form.     It  oceure  io  T«iiu  Id  primltlTB  rocks. 

Jntnieai  Iron  Pyrilet.  F«r  falfuri  insnitMle,  H.  I*  «f  ■  paler 
yellow  color  thaa  common  inm  pjrite*,  puda^,  acmrdiiiE  (o  tha  prapsrlioa 
of  (TfCDic  it  contilu*,  into  itcel-cTcy.  When  Mruck  with  tha  hammor, 
and  alio  BB,  it  ylelda  aneiiicaru  well  a<  latphunKii  vapon.  Some* 
timaa  It  li  aafpiatic.  It  occura  witb  camnwa  pyiitaa,  and  araanical  cobalt, 
in  Sweden  aod  In  Cornwall 


JIviyarov*  ban  Pyrita.  Per  mlphnrt  anriftce,  H.  Occun  in  pain* 
of  1  de«p  yellow  color;  alaoemtalliMd  inGabea,of  which  til  the  planet 
•re  deeply  Mrltted,  and  Kmetfaaaa  partlany  dacompoeed  en  tbe  eurface. 


•re  deeply  Mrlated,  and  Kmetfaaaa  partlany  dacompoaed  t 
The  Koid  it  conlaiiM  b  bnl  email,  and  exbta,  accordinB  M 
cloaed  in  the  pyrlle*  1q  naail  aagidar  graini,  Mtd  tlwrefer 


Jackaoa,  at  Cinaan  and  Grafton,  N.  H.    It  it  occaikoally  found  U  aeTeial 
ef  the  gold  inlnea  in  tbe  Soutbem  Statei. 

"  Iron  pyiile*,  though  ncTcr  eroptayeil  to  rumish  iron,  1*  flill  a  Taluable 
ore.  Ita  aulphur  U  Minetiines  exiracled  by  mibllmalioD.  But  it  ii  chiefly 
Taloed  fat  the  aulphate  oT  Inm,  (copperaa),  which  it  aflbrda  by  decoope- 
•itkn ;  —  a  chaoip,  which  aeme  Tarietiei  onderfo  much  oMire  rewlUy 
than  oUHr*.  Id  thia  proeeaa,  the  aulphur  receivaa  oxygen  from  the  air, 
ot  fi-MU  tMilllure,  and  ia  converted  into  (ulphuric  acid.  ThI*  acid  cun- 
Umi  with  the  oxide  oTInM,  Ihnt  Ibnniiif  mlphMle  oT  hmt,  which  la  ex< 
traded  b^  llxintioa,  •vapertdoa,  and  cryetalliiaUoiL  SoMetimea  tU* 
decompaation  ia  (pMUaneeva,  «r  efleeted  by  merely  cipoaing  the  pyrilei 
to  air  aod  moUlure ;  but  wme  raKetie*  miul  be  prevloutly  roaMed.  — 
The  sulphate  of  iron  often  appeari  on  the  lurface  of  the  pyrites,  or  the 
mineral,  which  contaioa  It,  in  yellowirii  or  whita  rilkr  effloreeMneei, 
aomelliDes  mixed  with  sulphate  of  alumina. — CUundaad." 

PRISMATIC   IRON   PYRITES. 


Atomic  coOBtitation  BBme  aa  that  of  the  preceiliiig;,  or  it  C 
nstfl  by  weight  of  (he  following  proportioas. 


Sp.  Gr.  4-69  —  4-84.  H.  =  60. 
Color  nearly  tin-white,  hence  ita  name,  occasiosBlly  tir- 
niahed  with  a  tinse  of  yellow  ox  grey.  It  occurs  aUlaclitical, 
reniform,  botryoiaal ;  and  in  crystals  which  aasnme  the  form 
of  modified  rhombic  prisms.  The  variety  termed  ipear-pyrite* 
is  found  only  in  *ery  flat  crystals,  bavins  at  first  sight  the  ap- 
pearance of  dodecahedrons,  with  triangtiiar  planes,  but  which 
are  macles,  conatsting  of  similar  portions  ^  fire  crjHtals,  coo- 
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neoted  ae  in  tha  Ust  of  the  three  following  firarea.  Cocks> 
comb  pyrites,  or  k&mkies,  is  of  the  same  description,  the  iudi- 
Tiduals  being  aggregated  ia  such  a  manner  aa  frequently  to 
represent  the  crest  or  comb  of  a  cock.  Primary  form  a  Right 
rhombic  prism  of  about  106°  and  74* ;  parallel  to  the  planes 
of  vhich  it  yields  to  clearage. 

MooH 106°    r 

?«MorU M  00 

—  el 161  24 

IJ  I       d IW  48 

**  1       a 180  00 

M  on  ft lU  41 

eSoacS 141  80 


It  occuTB  detached  and  imbedded  in  plastic  clay  at  Littmitz 
and  Altsattel,  near  Carlsbad  in  Bohemia ;  in  Derbyshire  ac- 
companying galena  and  fluor  apar ;  and  in  the  western  part  of 
Cornwall  in  extremely  delicate  stalactitic  concretions,  and 
crystals  similar  to  fig.  3.  The  radiated  and  hepatic  rariety 
occurs  in  rarious  parts  of  Saxony,  also  at  Schemnitz  in  Hun- 
gary and  Almerode  in  Hessia. 

The  crystallized  variety  of  this  mineral  is  rarely  met  with 
in  the  United  States.  Macled  cryatala  similar  to  the  figure 
have  been  found  at  Warwick,  Orange  county,  N.  Y.,  in  fel- 
apai  with  zircon  and  tourraaline.  Individuds  having  their 
acute  solid  angles  replaced  by  a  single  plane  parallel  with  the 
■horter  diagonal  of  the  terminol  planes,  or  corresponding  with 
eSi  of  tig.  2,  have  been  found  in  magnesian  limestone  in  Phil- 
lipstown,  N.  Y.  The  common  massive  varieties  occur  in  Mas- 
Uchusetts,  Connecticut  and  New  York. 

MAGNETIC   IRON    PYRITES. 
HuattUai,  W.    Fir  Bnirkir*,  PiiHOn,  Fn  Snlflir^  Mnfaaliqna,  H.    KbsintictMdnJ 
Inn  FrritM,  H.  J.    LllMrUn,  8»faN.    Prritw  bmfMH,  D. 
ConmH  Umb.  PjniiHb 

BB]|iii'iD.'.'."^.'!.'3M"!IJ!!'.'.'."!"!.«'i5! !!!!!! !!!"!!!!!««) 
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14  nnOMr.  ](■»«  PtUUR. 

Thia  diSera  from  the  tut  described  species  in  the  proportion 
orit9coa3tituent8,BDd  it  seems  to  be  a  mixture  of  simple  sulpha- 
ret,  oi  of  one  atom  of  iron  and  one  of  sulphur,  with  portions  of 
biflulphuret.  Haii;  supposed  it  to  be  a  sulphutet  mixed  with 
t  little  metallic  iron.  The  formula,  u  giren  hj  Beudant,  ia 
FSH+6FS1.  This  requires  59-60  iron  and  40-40  sulphnr  — 
nuDibera  which  almost  exactlj  agree  with  the  third  and  last 
two  analyses  by  Siromeyer  and  PiMtner. 

Sp.  Gr.  4-4  —  4-7.     H.  =  3-5—4-5. 

CcJor  bronze-yellow,  reddish,  or  brownish;  subject  to  speedy 
tarnish  on  exposure  to  the  sir;  lustre  metallic.  Bournon  de- 
scribes it  as  occurring  in  irregular  six-sided  prisms  Tsriously 
modiBed ;  the  cleavage  being  parallel  to  the  terminal  planes 
of  the  prism,  but  it  is  rarely  found  crystallized.  The  masstTe 
varieties  frequently  exhibit  a  lamellar  structure,  yielding  to 
cleavage  parallel  to  ill  the  planeaof  a  Regular  aix-sided  prism ; 
fracture  uneven  passing  into  imperfect  conchoidal.  Acta  on 
the  magnet,  and  is  said  even  to  possess  polarity.  BE,  it 
affords  similar  results  to  the  preceding  ^cies ;  and  is  solu- 
ble in  dilute  sulphuric  acid. 


M  OD  M' IM"  W  Bawntn. 
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The  crystalline  varieties  of  this  species  have  been  noticed 
at  Kongsberg  in  Norway,  at  Andreaaberg  in  the  Hartz,  and  io 
Brazil.  The  cleavable  varieties  are  principally  from  Boden- 
maia  in  Bavaria,  where  they  are  associated  with  tolite;  and 
the  granular,  compact,  and  massive,  from  Cornwall,  Appin  io 
Argylshire,  Saxony,  and  Silesia.  It  has  been  delected  m  the 
lavas  of  Vesuvius,  and  in  meteoric  masses.  The  locality  of 
the  large  and  distinct  crystals  preserved  in  some  of  the  Vienna 
collections  is  not  known. 

In  the  United  States  the  massive  variety  of  this  species  is 
common  in  connexion  with  magnetic  iron  ore  and  other  ores, 
as  in  Essex  county,  N.  Y.,  at  Stafford,  Vl,  and  Litchfield, 
Conn.;  but  perfectly  derelc^d  crystals  hare  not  been  met 
with.    The  cleavable  variety  occuta  at  Trumbull,  Conn. 
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ARS^ICAL  IRON. 

MhHnfciL    Fr  AiMBlal,  H.  BL    PrinHlin  AmnlM)  PfiltM,  H.  I.    Ancnlkkln,  <^ 
Um  QmmMMt,    ArgyiiMi  peritaoiiu,  U. 

CombiDKtioa  of  solpbuiet  of  iron  and  arBeniuret  of  iron. 

■„ rsft- .'."ft 'nsf 

AnsDie. 134!. 49^ 4974 

Snlphiu. sa-13 91-08 I<MM 

VMBCIWTinL         lIXHOfllnHHfn.         »X  Tlumu,a. 

The  analjBH  by  Dr.  Thomson  coraea  nearest  to  the  formnla 
(FS)H-FA(^)  which  Berzelius  has  given  for  this  species,  and 
which  requires  4553  arsenic,  3357  iron,  and  1990  suipbur. 
Sp.  Or.  57  — 6-2.     H.  =  5-5  —  6  0. 

It  -is  nearly  of  a  tin-white  color,  aometimes  with  a  tinge  of 

Jelloff.  It  occurs  massive,  acicular,  and  crystallized  in  the 
i>rm  of  a  Right  rhombic  prism,  parallel  to  whose  planes  it  maj 
be  cleaved  (to  the  lateral  planes  most  readily),  affording,  bj 
the  planes  so  produced,  angles  of  111°  12'  and  68°  48';  this 
prism  is  considered  the  primary  form  of  mispickel ;  fracture 
uneven,  with  a  metallic  lustre.  It  gives  fire  with  steel,  snd 
the  sparks  are  attended  with  a  little  train  of  while  smoke, 
having  an  alliaceous  t>doT.  B  B,  on  charcoal  it  gives  otit  copi- 
ous arsenical  vapora,  and  forms  a  globule  of  nearly  pure  sul- 
phnret  of  iron,  which  attracts  the  magnetic  needle. 

Fig.  1,  die  pilmaryj  >  right  rhombic  prlEim.  Fig.  2,  (he  nme,  of  which 
B*ch  termlDil  plane  Is  In  part  replKced  by  (wo  facet  (lightly  inclining  oa 
the  acute  angle*  of  the  prism.  Fig.  9  exhibila  the  primary  prium  modi- 
fied by  IrinnguUr  pitnee  replaolng  each  obluie  notid  angle  ;  these  plinei 
■re  further  advanced  in  fig.  4,  and  itill  funher  in  Gg,  5;  hiving  totally 
replaced  the  terninal  facss,  and  reduced  the  lateral  plinai  to  triangle*, 
■'--  ■ —  mil  tnoal  the  acute  edgeiof  the  prisui. 
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It  ehieflj  occnn  in  the  reiiu  tnd  bedi  oT  primilire  iDODit- 
taiiM,  accompmnying  ores  of  aiker,  lead,  uid  lio.  It  ii  foDDd 
abundantly  at  Frejberg,  Hoozig,  aod  other  mining;  diatricti 
ofSazooj ;  at  Andreatberg  in  tbe  Uarlz;  at  JoachimsttMl  in 
Bohemia;  and  at  Wheal  Maudlin  and  many  others  of  the  Cm- 
Dish  mines;  and  Tunaberg  in  Sweden. 

ArgaUifenmM  Aratmieal  Inm.  Weisaen,  W.  Fer  Ar^ 
suiical  argentif^re,  H.  It  is  whiter  than  pure  arsenical  iron, 
being  of  a  somewhat  silrerj-white ;  but  agrees  with  it  in  all 
other  ctiaraciers,  except  that  it  contains  from  1  to  15  per  cenL 
of  silrer.  That  of  Andreaaberg  canaista  of  44  iron,  35  ar- 
senic, 13  silver,  and  4  antimony.  —  Ktaprotk. 

At  Freiberg  and  Braunsdorf  in  Saxony,  it  ia  worked  for 
the  ailTer  it  contains. 

Arsenical  Sulfbcket  of  Ikon  and  Cobalt.  Danaiie 
of  Hajfts.*  It  has  been  found  that  cobalt  sometimes  takes  the 
[dace  of  a  portion  of  the  iron  in  this  species,  without  producing 
any  marked  changes  in  its  chemical  characters,  or  in  its  gene- 
ral physical  characters.  It  would  seem,  however,  that  a  slight 
difference  exists  in  the  measurement  of  tbe  angles,  which  is 
probably  to  be  attributed  to  the  presence  of  tbe  cobalt.  This 
difference  was  first  observed  by  Scheerer  in  the  specimen  ex- 
amined by  him  from  Modum  in  Norway,!  and  it  seems  also  to 
exist  in  the  crystals  from  Franconia,  as  measured  by  Mr. 
Teachemacher,  and  which  contained  nearly  the  same  propcH-- 
tion  of  cobalt.  Scheerer  states  the  fact,  but  does  not  record 
the  meaaurements.  The  following  are  the  analyses  of  four 
qieciinena  of  arsenical  iron  containing  cobalt. 


9»«I8ekMiw.    loa-n OehHnr.  igt^TWIbtar.      B»9IB>rH.t 

Rammelsberg  {HandieorterbueX,  i.  47)  has  thus  stated  the 
atomic  constitation  of  this  mineral  {F,Cb)+SlH-(F,Cb)As».$ 

The  subjoined  figure  was  drawn  by  Mr.  Teachemacher,  and 
represents  the  crystals  of  this  mineral  from  Franconia,  N.  H., 


u.  srscitBu,  Till,  les^  p.  aua. 


[tau  ih*  lufoi  crjiUli  ai 


■I  wtIihi,  lb*  «TBbak,  ■mpUHf  ii  th* 

Imp  ton  ebuftd  la  IboH  (Inn  in  Um 
IniBt.    This  ■■■Md  bmohuj  ii  onUi  w 
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Tbe  Tallies  of  the  an^es  were  determiaed  bj  him  bj  meant 
of  tba  reflectiag  goniometer. 


HooM .  .    68°  OV 

H  OD  M  ov«r  mnmlt   ...  113    00 
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This  rare  and  interesting  mineral,  was  discorered  hy,Vn{. 

J.  F.  Dana  in  gneiss,  accompanying  copper  pfrites,  at  Pran- 

'  eonia,  N.  H.     The  moat  highly  polished  crystala  are  imbedded 

in  layers  of  brownish  qaailz,  interspersed  with  capper  pytiles. 

But  specimens  are  bo  longer  found  at  this  locality. 


PLEISTO'-MAGNETIC  IHON. 

COMMON  HAOHBTtC,  IBON   OKE. 

HuDMalHinUlii.W.    F<r  OijdoM.H.Bt.    OeubHinI  IrunUTa.'H.    HafHatle  Ina 

On,  J.  A.     OlnlulnUd  Iru,  nillat.    SUtriM  Aimut,  Aknter.     FtEnU-ftcris  01- 

Wa.    M«pmie U.kli  of  Ikm,  CImm(«J,    8idaruDcub«iiuf,a 

The  pure  crystallized  epecimeas  of  this  species,  consist  an* 
tirelj  of  iron  and  oxygen,  untied,  according  to  Berzelius,  in 
the  proportion  of  two  atoms  peroxide  to  one  of  protoxide.  For- 
mala,  aa  given  by  Dr.  Thomson,  FF'.  The  whole  contentof 
oxygen  is  28'22,  of  iron  71 '78 ;  or  it  coDtains,  in  100  parts 
60'K!  peroxide,  and  30-98  protoxide  of  iron.  Formula,  accord- 
ing to  Berzelius  :  Fef .     Mobs  thus  slates  it :  i*e+2Fe. 

It  occurs  earthy,  compact,  lamelliform,  and  cryslallized  in 
the  Regular  octahedron,  which  is  considered  to  be  ila  primary 
fi>rm ;  structure  imperfectly  lamellar  parallel  to  the  planes  of  the 
octahedron ;  fracture  une¥en,  or  conchoidal  with  a  splendent 
lustre;  color  iron  black,  with  a  shining  or  glimmering  metailio 
lustre;  streak  black.  It  is  highly  magnetic,  with  polarity, 
e^cially  tbe  massive  {native  loadilone  ,  and  attracts  iron 
filings.  B  B,  it  becomes  brown,  and  loses  its  influence  on  tbe 
magnet,  but  does  not  fuse.  Colors  glass  of  borax  in  tbe  oxy- 
dating  flame  deep  red,  which  becomes  dingy  yellow  and  im- 
pure on  cooling;  and  in  the  reducing  flame  bottle-green. 
Soluble  in  heated  muriatic,  but  not  in  nitric  acid. 


ttiTHlH.    (Ah.  Ed.] 


d,  1^  obleb  tkli  ipMilM  bi 
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ragulir  octahedron.  FIe.  a,  the  nmc,  of 
ced  by  planei:  thia  repTacemeDt  hu  no- 
ire complete  in  Sj;.  8,  (he  rhmibie  dod- 


Vlg.  1,  the  primary;   the 
which  all  (he  edges  are  repli 

ceeded  further,  and  the  plaoei  a  ,  ^     . 

ecahedroa;  6g.  4.  the  primary.  havioK  each  of  iti  solid  aDEek  replaced  by 
dogle  planet,  which  by  Ihclr  complete  exleniion,  hare  chanE«d  the  fig< 
nra  iulb  a  cube,  Gg.  6* 


This  species  is  most  common  in  primitive  countries,  gene- 
f  ally  forming  beds  and  large  irregular  masses ;  and  accompanied 
by  hornblende,  granular  limestone,  ai^  garnet;  occaaionallj 
also  by  blende,  pyritea,  fluor,  tin,  and  galena.  The  extensive 
beds  of  Arendal  in  Norway,  and  almost  all  the  celebrated  iron 
nines  of  Sweden,  consist  of  masaiTe  magnetic  iron,  Daiine- 
mora,  Gellivara,  and  tlie  Taberg  (a  mountain  of  considerable 
dimensions),  are  entirely  formed  of  it,  and  immense  quantities 
of  iron  are  annually  obtained  from  these  localities.  It  is  plen- 
tifully found  also  in  Corsica,  Savoy,  Saxony,  Bohemia,  Silesi&, 
Russia,  and  the  East  Indies. 

In  Scotland,  it  occurs  in  serpentine  in  Unst,  one  of  tbe 
Shetland  Isles.  In  England,  in  the  parishes  of  St.  Roach  and 
St.  Stephens,  and  at  Treliswell,  near  Penryn,  in  Cornwall. 
The  most  interesting  crystiillized  varieties  occur  imbedded  in 
chlo rite-slate  at  Fahlun  in  Sweden,  atNoriDark  in  Wermdand, 
at  Traversella  in  Piedmont,  and  among  the  ejected  masses  of 
Mount  Vesuvius. 

Siberia,  Elba,  Sweden  and  the  Hartz,  yield  the  most  pow- 
erful natural  magnets;  these  nsually  form  either  compact  or 
earthy  amorphous  masses,  atid  are  unknown  crystallized.     Is 

•TliiiluteiiinhubHiiTarTnnlTiFHtwiih.iiid  lim  nol  ■'•n  af  nir  hiiUHi* 
of  id  Kcutrsno  in  ih>  Uniwd  Suiui,  Kicepiinr  ihit  n»rd«lb>  PnC  Bn^.lDUa  Ba- 
panwilha  HiiuniofTof  NiwYoik,p.38£    (Ah.  En.) 
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Nora  Scntii,  at  Digb;  \eck,  detached  crfBtals  of  magnetic 
oxide  of  iron  are  found  ia  the  water  courses  connected  with 
the  trap  rocks,  and  also  lining  the  CBTities  of  large  maaaea  of 
this  ore  which  are  imbedded  in  the  trap.  They  are  frequeuUy 
anited  with  purple  amethyst 

In  the  United  States,  localities  of  this  species  are  very  nu- 
merous, and  extend  with  very  little  interruption  from  Canada  to 
New  Jersey.  It  will  suffice  to  name  a  few  only  of  those  which 
have  afforded  the  finest  crystals,  or  ha*e  been  longest  cele- 
brated far  their  application  to  the  manufacture  of  iron,  partic* 
nlarly  of  bar  iron.  These  are  those  of  Oran^,  Clinton  and 
Essex  counties,  N.  Y.,  ofFranconia,  N.  H.,  of  Troy,  Vl.,  and 
ofSussexandofMorriscouDlies,  N.  J.,  in  each  of  which  the  ore 
appears  in  immense  be<ls,  or  irregular  deposits,  included  in 
granite,  gneiss  or  hornblende  rock,  and  associated  wiib  various 
crystallized  minerals.  The  Sterling  mine  in  Orange  county, 
N.  Y.,  is  Bupposed  to  cover  a  surface  of  about  thirty  acres.  The 
mine  at  Sucasunny,  Morris  county,  N.  J.,  has  been  wrought  to 
a  greater  depth  than  any  other  in  the  Onited  Stales,  and  in 
many  respects  it  bears  a  remarkable  resemblance  to  the  noted 
Danetnora  mine  in  Sweden.  It  is  a  singular  fact,  however, 
that  this  deposit  rarely  affords  any  examples  of  the  crystalliza- 
tion of  this  species,  while  the  other  localities  mentioned  supply 
them  abundantly  and  in  great  perfection.  According  to  Prof. 
Beck,  the  O'Niel  mine.  Orange  county,  N.  Y.,  sometimes 
aflbrds  octahedral  crystals  in  which  one  solid  angle  only  ia 
replaced,  and  rarely,  those  in  which  no  portions  of  the  primary 
planes  are  visible  —  or  perfect  cubes  —  a  form  in  which  it  haa 
been  rarely  if  ever  before  discovered.  The  chlorite  slate  of 
Marlboro'  and  Bridgewnter,  Vl,  and  the  epidote  of  Pranconia 
and  Lisbon,  N.  H.,  hare  hitherto  presented  the  largest  imbedded 
individual  crystals,  in  ocCahedrce  and  dodahedrs.  Dr.  Jackson 
also  cites  several  other  localities  in  the  same  State,  as  at  Am- 
herst and  Manchester  in  granite. 

The  pleisto-magnetic  iron  ores  of  the  United  Stales  are  for 
the  most  part,  belter  adapted  for  the  manufacture  of  malleable, 
than  of  cast  iron.  They  do  not  so  readily  unite  with  carbon  to 
produce  that  grey,  sol\  condition  which  is  found  in  the  superior 
cast  iron  made  from  the  hemalitic  and  clay  iron  ores  ;  and  they 
require  much  (greater  heat  for  their  reduction,  and  perfect  me- 
tallization. They  probably  supply  about  one  half  of  all  the  pig 
iron  annually  manufactured  in  the  United  Stales,  and  nearly  all  of 
the  malleable  iron  obtained  directly  from  the  ore,  is  derived  from 
this  species,  either  with  anthracite  or  charcoal.  It  frequently 
cootaina  small  portions  of  oxide  of  titanium,  which  in  the  pro- 
30 
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eew  of  smelting,  is  reduced  uid  cryftaHized  in  minnle  brilliuit 

cnbes  at  the  sides  and  bottom  of  the  famace.  These  seem  to 
hate  been  first  obeerred  b;  Dr.  Wollaston,  bnt  tbej  are  now 
eommtm  in  all  conntries.  It  sometimes  also  coDtains  oxide 
of  chrome  and  manganese;  and  the  latter  is  carried  ihiongh 
the  same  reduction  as  the  iroo,  and  exists  afterwards  in  com- 
bination with  the  metallic  iron,  to  which,  in  the  opinion  of 
■ome,  it  communicates  additional  strength. 

Natits  Haqmbt.  Hutdofthlf  ore,  which  ire  tolerablj  free  fiooi 
•arthj  impuriliM,  ind  of  ■  cryitilliDe  or  gnnulBr  itmetura,  ponM*  the 
power  Dot  ooly  of  morlDit  the  mignetic  needls,  bat  ibo  ■  WDdble  inhe- 
h,lf  I  -       •■        ' 


It  poluitf,  by  which,  if  Iwo  czlremilie*  of  t  tmall  fragmeDt  b«  iltar- 
DMtely  pretsDted  to  the  Bftne  pole  ut  •  mignellc  De«dle,  me  Gitremily 
will  attract,  ind  the  other  repel  the  needle.    The  mapietiKit  of  thb  Tiri- 


Thii  ii  the  commoD  blick  nnd  used  at 

merehuili'  deaks.  It  occurs  Id  nnili  octihednl  cryrtali  nMre  or  lea 
broken  ind  rounded  by  altrilion,  and  owe*  iU  ori^n  lo  the  dlBeDlerratkm 
•C  the  metrii  In  which  it  hid  origlnell;  crj Miilized.  Thua,  iccordlng  lo 
Prof.  Sillimui,  the  chlorite  slate  near  New  Haven,  Coon.,  iboundi  with 
minlile  octahedral  crystals,  which,  b;  tbe  action  of  the  wirei,  hare  been 
fiberated,  and  form  toe  black  magaetic  nnd  of  the  beach. 

Eaktrt  pLKiiTo-moicETlc  Ikom.  Thi«  variety  Is  leas  readily 
attracted  by  the  magnet.  It  ii  more  or  leas  mixed  with  lime  or  alumina, 
is  granular,  of  a  grey  and  bluish-black  color,  and  of  an  une*en  earthy 


is  granular,  of  a  grey  and  bluish-blaci 
Iracture.    It  usually  soils  the  fingers. 


OLIGISTO'-HAONETIC  IRON. 
spkcularI  ikok. 

BoDfliDi,  W.    Far  Ollflna,  H.    F«  BpHDlain,  Be.    )r«GluB*,J.    Tu  OijM, 


The  pure  crystals  of  thia  species  consist  entirely  of  perox- 
ide of  iron,  in  the  proporliou  of  iron  6934,  to  oxjgen  30'60. 
Symbol  F 

Sp.Gr.6-0— 3.    H.  =  5-5  — 0-5. 

It  is  considerably  magnetic,  especially  the  highly  crystalline, 
but  does  not,  like  the  preceding  apecies,  attract  iron  liiings. 
It  occurs  lamellar,  and  crystallized  in  many  forma,  which  are 
derived  from  a  slightly  Acute  rhomboid  of  80°  IC  and  93°  SC, 
the  structure  of  the  crystallized  being  lamellar,  and  reducible 
into  the  form  of  its  primary  cryatal ;  fracture  uneven  ;  passing 
into  conchoidal;  color  deep  steel -grey,  with  a  brilliant  and 
often  iridescent  tarnish  externally;  internally  it  poasesses  a 
shining  lustre ;  opnke  in  large  fragmenls,  but  the  edges  of  thin 

*  Frtm  lbs  Orsflk,  oliyitfrof,  ia  alliwloii^ia  lu  iliibt  aifbiUc  pnpHtj,  «iBpu*d 
Willi  lb*  pnotdlDf  tpMiM. 
t  ^HiluiltaB  Iti  brilUiasr. 
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ttinisK  pretent  a  blood-red  color  bj  (ranaroitted  light  Streak 
cherry-red,  or  reddiab- brown ;  ia  infusible  without  additiou,  but 
with  borax  forms  a  green  or  yellow^aas,  like  pure  oxide  of  iron. 


Flf.  1,  tha  primary;  ■  illghtW  acute  rfaombad.  Fig.  S,  an  oclahedran, 
arinng  from  the  replBcement  of  the  upper  lod  lower  acute  tnglej  oi  the 
primary.    Fig.  3,  to  acute  rhomboid,  of  which  only  the  upper  plane,  and 


(hat  parallel  with  it,  correipond  with  the  pUaea  af  the  primary.  The 
Upper  and  lower  latere)  facta  oF  fig.  4  belong  alternately  to  the  primary. 
Id  fig.  6  none  of  the  primary  planei  are  viable.  Of  fig.  6  all  the  larger 
planea  belong  to  the  primarr,  and  the  amall  triangular  facei  rcault  fr — 
the  rcplacemeDl  of  lis  lateral  and  lower  anglei  t"  '' —  ~'' 
upper  acute  angle  by  three  planes.  Sometimea  tl 
ao  roiinded  that  the  eryatali  assume  a  lenticular  form. 

The  crystals  of  this  aubalance,  however,  and  especially  those 
from  Elba,  most  commonly  occur  in  the  general  form  of  the 
second  of  the  two  following  figures. 


1  lower  angle!  by  two  planea,  and  the 

s.     Sometimes  the  edgea  and  angles  are 
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It  occurs  in  transition  and  primitive  rocks,  both  in  beds  and 
veins,  and  is  accompanied  by  pi eisto- magnetic  iron,  &c. 

The  mines  of  this  substance  in  the  Isle  of  Elba  are  of  great 
extent,  and  are  aaid  to  have  been  worked  upwards  of  3000 
jears;  the  surfaces  of  the  splendid  crystals  from  this  locality 
frequently  present  the  most  magnificent  tarnisb-colors.  It  ia 
also  met  with  in  Saxony ;  in  Bohemia  in  beds  of  roica-alate ; 
in  specimens  consisting  of  large  crystalline  plates,  grouped 
together  in  the  form  of  rosettes,  acoompanying  adularia  at  St. 
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Gothard  ;  at  Arendal  id  Norwa; ;  at  Langbuuhjttmn  in  Sire- 
den;  in  South  America;  and  in  Siberia.  la  England,  ii 
occurs  finely  crystallized  in  one  or  two  of  the  Coniiah  mines. 
Very  resplendent  crystalline  plates,  BOmetimes  ot  considerable 
dimensioDB,  and  intersecting  each  otiier  at  Tarious  angles,  are 
formed  by  sublimation  in  the  fissures  of  lara  at  Stromboli  and 
Lipari ;  likenise,  though  in  smaller  itidiTiduals,  at  Etna,  Vesu- 
vius, and  in  Auvergne.  A  micaceous  variety,  consisting  of 
minute  shining  scales,  either  loose  or  slightly  cohering,  which 
appears  by  reflected  light  of  an  iron-black,  sometimes  tinged 
red,  and  by  transmitted  light,  blood-red  —  occurs  at  Tavistock 
in  Devonshire,  and  near  Dunkeld  in  Perthshire.  In  Nora 
Scotia,  specular  iron  ore  forms  veins  in  the  trap  rocks  at  seve- 
ral places  aJong  the  shores  of  the  Bay  of  Fundy,  and  is  some- 
times in  crystals,  which  present  portions  of  the  planes  of  the 
primary  rhomboid.  The  most  beautiful  specimens  are  from 
Sandy  Cove,  where  it  is  associated  with  siliceous  sinter  and 
Laumonite,  and  sometimes  with  agate  and  jasper. 

Of  this  species,  unless  we  include  under  the  same  head,  as 
some  writers  have  done,  all  the  hematite  ores,  the  earthy-red 
oxide  of  iron,  and  the  clay  ores,  the  United  States  offers  but  few 
deposits  of  economical  value,  though  frequently  presenting  it  in 
email  seams  or  veins.  The  only  mines  which  are  extensively 
explored  for  manufacturing  purposes,  are  those  of  Edwards  and 
Governeur,  St.  Lawrence  county,  New  York,  where,  according 
to  Prof.  Emmons,  ila  geological  associates  are  gneiss  and  pri* 
mary  limestone.  It  smelts  easily,  and  as  the  process  is  now 
conducted  at  the  Parish  Iron  Works,  Roasie,  it  affords  a  valua- 
ble cast  iron,  superior  to  much  that  is  made  from  the  pleisto- 
magnetic  ore.  Low  tabular  and  lenticular  shaped  crystals, 
bearing  a  striking  resemblance  to  many  of  the  specimens  from 
Elba,  are  occasionally  found  in  the  cavities  of  this  ore,  and  they 
possess  an  almost  equal  degree  of  brilliancy  and  iridescence, 
compared  with  those  from  that  celebrated  locality. 

The  ore  obtained  from  the  celebrated  "  Iron  Mountain"  in 
Missouri,  is  of  this  species,  and  unless  the  accounts  be  greatly 
exaggerated,  it  is  unprecedented  as  to  quantity,  so  far  as  any 
thing  is  known  of  mines  in  America. 

At  Hswley  and  Montague,  Mass.,  the  micaceous  variety,  in 
small  shining  scales,  feebly  cohering,  forms  veins  in  mica-slate ; 
and  at  Lubec,  Maine,  it  is  attached  lo  masses  of  siliceous  slater 
At  Piermont,  N.  H.,  it  forms  considerable  beds  in  gneiss. 

Specular  iron  ore  is  rarely  met  with  to  a  sufficient  extent 
to  be  wrought  in  Europe,  though  the  E^ba  mine  was  formerly 
explored  to  a  great  extent,  and  for  a  long  period  of  time  by  tha 
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;  and  U  jet  explored,  tbe  ore  being  removed  to  tba 
cootiaent  where  wood  ib  more  abundant  for  supplying  the  char- 
coal used  in  smeltiag. 


Combination  of  tbe  peroxide  of  iron,  with  the  oxide  of  zinc, 
and  red  oxide  of  m&Dgtuiese. 

FnaUiD,  N<w  leatj. 


PvTDlidv  of  LEWI.,  -,.,-,,- 

BcHiuioiiila  of  oiufuiH* 164 UX 


Taking  the  two  first  analyses  which  nearly  agree,  and  divid- 
ing by  tbe  atomic  weights,  we  obtain  nnmbers  approaching 
Dearly  to  four  atoms  peroxide  of  iron,  one  atom  sesquioxide  of 
manganese,  one  atom  oxide  of  zinc.  Dr.  Thomson  supposes 
the  iron  to  act  tbe  part  of  an  acid,  and  expresses  tbe  constitu- 
tion of  the  mineral  thus :  MnF*+ZF». 

Sp.  Gr.  60— 5-i.    li.  =  6-0  — 6-5. 

This  mineral  occurs  in  grains  or  in  granular  masses  com- 
posed of  imperfect  crystals,  frequently  exhibiting  tbe  planes  of 
tbe  Regular  octahedron,  its  primary  form.  These  crystals  are 
often  replaced  on  their  edges,  but  more  frequently  bounded  by 
irregular  faces  produced  by  contact;  the  structure  is  lamellar, 
parallel  to  tbe  planes  of  the  regular  octahedron ;  brittle;  frac- 
ture conchoidal;  streak  deep  reddish-brown — distinguishing  it 
from  pleisto-magnetic  iron,  the  streak  of  wbicb  is  black.  Acts 
aligbtly  on  the  magnet ;  soluble  without  effervescence  in  heated 
muriatic  acid.  At  a  high  temperature  the  zinc  is  driven  off; 
and  a  hard  compound  of  iron  »nd  manganese  remains.  B  B, 
with  borax  it  forme  a  green  glass,  which  when  completely  satu- 
rated becomes  red,  and  on  cooling  assumes  a  greenisb-brown 
color,  and  remains  transparent ;  with  salt  of  phosphorus  it  yields 
a  yellowish^rey  glass,  and  with  soda  is  insoluble. 


*  PtuUI*!!^  ki  ksHi  of  ■!■  uklmud  Fi 
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The  meiiurenieDts  bj  the  reflBcUve  gmicKiieler  provs  the  refuUr  oeU* 
hodniD  lo  be  it*  pHmiry  form. 

It  occurs  at  FraQklin,  Sterling  and  Sparta  in  Suaaez  couDt;, 
N.  J.,  accompanying  the  led  oside  of  zioc,  and  is  fr&- 
quentlj  imbedded  id  calcareous  spar,  and  asaociated  with 
quartz,  yellowish-green  garnet,  and  other  substances.  The 
locatitj  winch  has  afibrded  the  Goest  specimens  is  the  Sterling 
zinc  mine,  where  perfect  crystals,  or  groups  of  crystals,  simi- 
lar to  the  Bbo?e  figure,  are  often  found  from  six  to  eigtit 
inches  in  circumference  with  highly  polished  faces.  The  most 
magnlBcent  crystal  ever  found  is  now  in  the  possession  of  Dr. 
Fowler,  and  measures  sixteen  inches  round  the  base  I  As  this 
substance'hos  the  same  primary  form  with  pleisto-maguetic  iroa 
ore,  and  presents  precisely  the  same  secondary  mod incationa,  it 
would  be  difficult  to  distinguish  the  crystals  of  one  from  the 
other,  were  there  not  discernible  &  superior  blackness  in  the 
lustre  of  the  faces  of  the  Franklinite,  and  greater  inequalities  of 
surface.  It  is  also  mentioned  aa  accompanying  ores  of  zinc, 
in  amorphous  masses,  at  the  mines  of  Altenberg  near  Aix-1^ 
Chapelle. 

HYDROUS    PEROXIDE   OF    IRON. 

LIKOMTE. 

FriioHlia  lion  Ore,  U.l.  lU  pwt|.~  BiDwn  Inn  Or*.  Oneflt*.  PTn)nU*tiu,  LbiMaiU, 

BtudaU.     FcT  Hjim-azM,  BnnnaL.     BidsrDI  bnutlcm,  D. 

Peroxide  of  iron  combined  with  water. 

PnoxMs  of  iron SO-XI...79<I...S9^...S4'0...ei-0...7S-a...T3-a..7M)..M-O..T«4 


9»TS>   K«     SMI    >e4t    ST-Ot  VMf    n-Of  ffr-Of  SMf  SHI t 

The  first  three  specimens  analyzed  belong  to  the  pnrest  form 
of  this  mineral,  and  they  seen  to  indicate  an  approach  to  a 
uniformity  in  the  composition  of  this  mineral.  From  the  mean 
of  these,  if  we  suppose  the  silica  to  be  united  with  peroxide  of 
iron,  as  a  tersilicate,  and  to  be  accidental,  we  obtain  one  atom 
water,  and  one  of  peroxide  of  iron.  Formula,  FAq.  This 
gives  about  60  parts  of  metallic  iron  in  100  parts  of  the  ore. 
Sp.  Gr.  350.     H.  =  50  — 5-5. 

This  mineral  presents  considerable  diversity  of  external  ap- 
pearance. It  is  found  both  crystallized  and  massive.  The 
crystals  are  small ;  externally  black,  and  very  brilliant;  inter- 

>Ulinun.  Hoinou>iHlaer.,iF.  1SS,    Tbi  •pgciDM  wu  alUpawdRlU. 

t  D'ADhuluiHi,  Ann.  it  Chim.,  In>.  33T.  Tlw  Snt  Iwo  utckosni  browa  kmetlMi. 
Th*  (hi'd.ind ftwrth  eouiHcl bnvB  bfnitita.  TWlAkudHTHtkMlUb  TlMiiitb 
iHlicalu  liSG  on.     Tha  sliblli  r*d  hamUiu. 

t  C.  T.  Jukm.    OoBinet  nd  tamUiu,  ftoa  Aiooatatk  SInr,  Niins. 
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DiJiy  black ish-bTown.  Streak  y ellowish-browB ;  brittle;  end 
opake.  It  also  occurs  in  extremelf  tender  stalactites,  of  which 
the  fibres  radiate  from  the  centre ;  and  compact.  The  primary 
form  appears  to  be  a  Right  rectangular  ptism,  the  only  cleav- 
age being  parallel  to  the  plane  M-  The  crystals  which  ha»e 
been  observed  in  cubea  and  octahedrons,  are  obviously  pseudo- 
morphoua,  taking  the  place  ofiron  pyrites.  B  B,  in  the  malrasa 
it  gives  off  water,  the  remainder  being  red  oxide  of  iron ;  with 
borax  it  Torms  a  yellowish-green  glass.  Occasionally  it  acta 
on  the  magnet,  and  does  so  always  after  exposure  to  heat. 
When  rubbed  upon  paper  some  Tarielies  leave  a  black  mark 
like  manganese,  for  which  they  may  occasionally  be  mistaken. 
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The  KCond  figure  represenU  the  cry^lali  Irom  the  vidaity  uT  Brutol. 
It  occurs  at  Cliflon  near  Bristol  in  qnartzose  geodes,  in  the 
form  of  mamillary  masses,  and  often  enclosed  in  quartz  crys- 
tals ;  on  compact  hard  iron-stone  at  Botallack,  and  in  highly 
brilliant  crystals  near  Lostwithiel,  in  Cornwall ;  also  disposed 
in  groups  at  Lake  Onega  in  Siberia  ;  acicular  and  cspillsry  in 
quartz  from  Oberatein,  and  amethyst  from  Petrosbolzky,  Russia. 
Also  in  the  same  form  penetrating  amethyst  in  Nova  Scotia. 

GoETHiTE."  Rubin- Gil  mm  or,  Bautiman.  Ooetbile,  Leni.  Leptdo- 
kndiite,  Ullmnnn.  Color  brownUh-red,  by  reflertion  yellowlih.  and  of  a 
tnillianl  red  when  transparent  and  ilewed  in  Blronjc  ligbl.  Streak  orsngo- 
red  :  luilre  metallic  adamantine.  Primary  form,  either  aright  rhomboidal 
or  rectangular  prism.  Occurs  in  minute  iimfnE  or  lables  modified  on  their 
edges  by  oblique  faceta.  Tiie  principal  locality  of  tbis  ipecies  is  the  Hol- 
lerteraujt,  in  the  Westerwald,  Germany.    It  is  not  a  common  variely. 

Rid  H  jehatitb.I  Red  Iran  Ore.  Red  Iron-slone,  J.  Rolher  Eiaeo- 
fteln,  W.  The  more  compact  hemaUtea  sometimes  slightly  affect  (he 
magnet,  rendering  it  probabla  that  they  contain  a  small  portion  of  the  pro- 

•  In  bimar  oTtha  eelabnlwt  Otinuii  p«t  OMllm. 

IHipiTHIlte,  from  Iha  Grtali,  in  alloilon  lo  ha  blood-rad  eolw.  Now, bovarsi  Iba 
uinnal  nwanln.  of  ihe  u™  i.  to  f«  I0.1  «ghl  of,  tli.I  w.  1i>t>  trtm  and  *<na  Ua^k 
b^ititc.  Thif  Tmrtalj  bu  MmiUnHi  hem  elatied  wllh  sfnculu  11™,  tmt  it  pniHnU 
Ibcini  1H1T.I  iMoiMd  bj  Ihii  on,  conuint  wi»r,  and  [■.■«.,  bj  laipanapubla  thadn, 
lou  th.  ™n.™n  brown  liamalita.!  1  bar.  th.«fbr.  inrludrf  it,  wilh  IbaSnnm  bmnm- 
tUH,unaa(lhaT*riallaieriltrraaanlipaelaB.    [Am.Bb.] 
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tDiUeof  iron.    Neoe  of  them  tra  Uood-Md  by  trMMmllted  Uflit;  aad 
Dever  ■Hum«  »  crritilline  ibrin. 

.e  fibroui  variety  (Rother  Glukopf,  W.  Fer  oligiste  roncrctknufe, 
fl.)  fau  externally  ■  blulih  or  iron-grey  eolof,  >nd  preients  either  ■  metal- 
lic lustre,  or  ii  red  and  t"'"^-- " "     -'       ■      ■ 

It  occurs  in  botryoidal  m 
ud  biTiag  I  fibrous  oi 

It  occun  ebundf— - 
the  Hertz  ;  tlso  ai 

■V  Bniiuwick,  at  Wooditock, 
......  lale.     Red  hematite  afiords 

aicellent  Iran  both  cast  and  malleable.  When  ^uad  to  fine  ponder  it  ia 
employed  in  tbepoliihlOKOf  metals.  The  scaly  variety  (Rother  Qsenrabm, 
W.Joccorain  iHghlly  cOMrlogwalea  or  particles  of  a  red  color  wUh  a  tinge 
oTbrDira,  and  opake  ;  tbe  luatre  is  aomewhat  metallic.  It  is  uncluoua  (a 
the  touch,  and  alaina  the  fingers.  It  accompaniea  (be  preceding,  but  if 
ptiQcipalty  known  from  Cattis  Altai  in  (be  Brails. 

Bsoirit  Hjkmatitk.  Fibroui  Brown  Iron  Ore.  Brauner  GlaAopf, 
TT.  Fer  Oild^  HcmaUte,  H.  Specific  grailly  8-7—4-0.  Is  of  a  clmre 
or  blackish- brown  color  ;  eiteroally  ia  often  sleel-Krey  and  aplendent.  It 
is  more  finely  fibrous  than  tbe  red  hcmatile,  sometimea  with  asilky  lustre, 
and  often  radiated  ;  in  tbe  otber  direction  it  is  generally  coaceatric  lamel- 
lar, the  colon  being  dllpoaedln  bands  of  brown  of  various  shades.  It  occur* 
In  mimfllary  and  Mtryoldal  maaaea,  in  stalactites  and  tubes.    It  is  brittle. 

It  forma  beda  in  limealone  and  other  secondary  rocks  In  most  European 
countriei ;  aSirdlDi;  materials  for  eitenaive  iron  worka  in  Bohemia,  Slyria, 
Ilc  Sweden  and  Lapland,  wbicb  atiound  in  magnetic  iron,  eootalD  but 
small  quantiliesof  the  brown  or  red  bcmstltes.  But,  according  to  BertUer, 
It  supplies  more  (hen  three-fourlha  of  all  the  iron  lurnaces  in  France. 

In  Scotland  It  forma  veins  in  aandalone  at  Cumberhead  in  LanarkaUre ; 
at  Sandloge  in  (he  Shelland  lalea  ;  and  in  Hoy,  one  of  the  Orkneys.  In 
Cornwall  It  occurs  a(  Botallack  near  the  Land'sEod.andin  TinCroftmlne 
near  Bedrutb.  II  aflbnls  a  very  tough,  compact  cast  iron,  and  is  convert* 
ibie  also  into  malleable  iron  of  superior  quality.  In  the  United  States  the 
best  Iron,  both  malleable  and  cast,  is  obtdned  from  tbe  brown  tiKmallte  ere  ■ 

Scaly  and  Ochrey  Broum  Iron  are  varieties  of  (be  same  species  more 
or  leaa  decomposed,  presenting  either  slightly  cohering  seal ea  ind  particles, 
or  having  an  earthy  consistence  vrhich  is  meagre  to  the  touch,  ind  scala  the 
fingers.  Bog  iron  ore,  (he  morasteri,  lumpjeri,  aiaeneri  of  the  Ger- 
mans, Is  of  recent  Ibrmalion  ;  it  arises  from  tbe  decomposition  irf  certain 
rocks  over  which  water  paases,  and  la  deposited  by  It  in  low  and  mar^j 
•ituations.  I[  frequently  cootalna  (races  of  phosphoric  acid,  and  forms  con- 
•iderable  reposilories  in  Germany,  Potaod,  and  Russia.  Tbe  variety 
termed  bohneneri  or  pta-ore,  consists  of  concentric  glabuTiform  coDcre- 
bons,  imbedded  either  in  friable  or  compact  brown  hsmatlte  ;  at  St.  Ste- 

Ehens  in  Styria  this  bind  of  ore  yields  about  33  per  cent,  of  iron.  Brown 
'an  ore  not  uofrequently  assumes  (be  form  of  other  mloerals  ;  a(  IIu((en- 
berg  in  Carinthia,  for  Instance,  it  has  evidently  taken  tbe  place  of  (parry 
iron ;  and  at  Beresof  Id  Siberia  occupies  targe  cubical  pseudo-cryaUli  of 

iron  pyrites Allan'i  ..tfanual. 

The  most  valuable  varieties  of  (his  species,  brown  and  red  hKmatite^are 
plentifully  distributed  throughout  tbe  United  Slates,  as  at  Bennington,  Tt., 
on  the  Aroostook  river.  Ma,  at  Salisbury  and  Kenl.CoQD.,  Richmond,  Leaoi 
and  West  Stockbridge,  Mass.,  Cumberland,  R.  I.,  Franklin  aod  Hamburg, 
Sussex  county,  N.  J.,  and  near  Flshkill  and  Ameniavllle,  Dutcheaa  coun- 
ty, N.  Y.  It  occur*  also  Ineiten^ve  bediinaeveral  ol  the  Western  Sta(ea. 
The  beautiful  imitative  forms  which  these  ores  ate  known  (o  assume,  are 
found  at  all  of  (hese  localities,  but  the  dependent  Mtlaclitico-batryaidal 
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»M*M,  of  ■  brUlUnt  gloMf  black  color,  which  ire  nmetimM  met  with  io 
the  ovities  it  Saliihury,  tra  b;  Tar  (he  moat  interestlnK-  Tboae  froia 
Datcheas  cduoIt,  are  Ktmetlmet  covered  by  i  layer  of  grey  oxide  ormao- 
galiete,  or  a  ndiated  atruclure.  Moat  of  tbeae  hematile  ore*  also  conlain 
Ollde  of  ziac,  trhich  condenaei  on  the  ildeaof  the  chlmneya  where  (hey  bare 
been  amelted.  United  w)lh  proper  Quiea,  all  Ibeae  varteliea  are  readily 
reduced  la  the  nnelllng  furnacEs,  aod  aflbrd  a  melal  of  superior  atreDgtD 
and  aoftneaa.  The  t»g-iroD  area  are  aln  very  abuiulatil  ti)rou);botit  the 
United  Statei,  but  they  are  apt  to  yield  what  is  termed  caldthorl  irou, 
which  cannot  be  Mfely  uwd  in  the  maauficlure  of  wire,  or  seldom  tvta 
of  aheet  or  plats  iroa.  though  it  la  well  adapted  for  casliug. 

C1.AT  laon  Store,  or  AiiaiLLACBOiii  Iron  Oke.  This  la  eoia- 
poaed  of  peroxide  of  iron  united  with  variable  pn^rdoiu  of  lime,  magoe- 
da,  alumina,  ailica,  and  frequently  with  carbonate  of  iron.  It  more  pro- 
perly comea  under  the  epeciea  carbonate  of  iron,  which  see. 

STiLFKOaiDEniTE.*  ^Inuinn.  Specific  gravity  9S—  3  8S.  Hird- 
neaa  =  4  6.  Id  batryoldal  groupa,  maaaive,  and  dendritic;  of  a  black  or 
brownish- black  color,  with  a  aplendent  lustre  both  eiternally  and  ioternally ; 
fracture  conchoirial ;  opnke ;  brittle.  Streak  yellowish-brown.  It  be- 
comcB  black  B  B,  hut  does  oot  fuse;  and  liogca  borax  dark  olive-green, 
though  it  is  not  melted  itself. 

It  occun  at  Rashau  and  Schiebenberg  in  Saxony,  in  Thuringia.  Nassau, 
and  the  Harti,  frequently  asaocialed  with  brown  hematite,  to  which  it 
appears  to  be  nearly  allied. 

CSONSTEDTITE.t 
UamMwdnlHtlaiiallicia,  M.    fTiDniUdii,  I.  Bid*n»clil^u.    Annlu  roliiesa>.IK 

Contains  oxide  of  iroD  58'85,  silica  2245,  oxide  of  mangsr 
neBe2'89,  magnesia  5-08,  water  1U'70.  —  Stexnmann. 

It  is  a  hydrous  silicate  of  iron.     Formula :  PS+Aq. 
Sp.  Or.  3-3  —  3-35.     H.  =  95. 

Massive  and  crystallized;  the  massite  consisting  of  black 
and  opake  fibrea,  having  a  briltiimt  lustre ;  the  crystallized 
occasionally  in  separate  six-aided  prisma,  more  often  however 
the  priams  adhere  laterally.  In  thin  lamins,  somewhat  elastic; 
streak  dark  leek-green  ;  cleavage  distinct  perpendicular  to  the 
axis.  B  B,  it  inturaesces  slightly,  but  does  not  melt.  With 
borax  it  affords  with  difficulty  a  hard,  black,  and  opake  enamel. 
When  reduced  to  powder  it  gelatinizes  in  concentrated  muri- 
atic acid.  It  is  found  near  Przibram  in  Bohemia  with  carbo- 
nate of  iroa  ;  in  diverging  groups  at  Wheal  Maudlin  in  Corn- 
wall ;  and  associated  with  quartz  and  magnetic  pyrites  at  the 
mines  of  Conghonas  do  Canipo  in  Brazil. 

Dr.  Thomson  has  described  an  anhydrous  ailicaU  of  iron 
(Outlines,  Jfc.,i.  p.  idl,)  from  one  of  the  Mourne  Mountains  in 
Ireland,  which  agrees  with  this  in  containing  one  atom  of 
protoxide  of  iron  and  one  of  silica,  but  has  ils  hardness  in- 
creased to  4,  and  its  specific  gravity  to  3-684,  apparently  sim- 

t  Id  fcoiw  gfCnniWdt,  the  Swedish  uhunkitiK  i  aanad  bT  Pn£  BUIbbuh. 
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pi;  bj  its  containing  no  water.    It  gare  protoxide  of  iron  66'60, 
•ilica  29-60,  protoxide  of  ntanganeoe  1-85. 

PINGUITE. 

BnMkMMfL     {laa^fw't  Jatrtrntk,  It.  XO.) 

Contains  per  and  protoxide  of  iron  35-60,  silica  36-00,  alu- 
mina I'SO,  magnesia  0-45,  oxide  of  msnganeae  0.14,  water 
^10.— Kerilen. 

Sp.  Or.  3-315.    H.  under  S-O. 

Pinguile  occurs  in  masses  of  a  siskin  or  oil-green  colw ; 
with  a  slightly  resinous  lustre  ;  and  conchoidat  or  uneven  frac- 
ture ;  feela  greasy ;  does  not  adhere  to  the  tongue,  and  emits 
a  feeble  argillaceous  odor  when  struck.  Streak  lighter  than 
the  mineral.     Extremely  sofV,  resembling  newly  made  soup. 

In  the  matrass  it  yields  much  water.  B  B,  per  se,  it  becomes 
black,  but  only  fuses  on  the  edges.  With  borax  it  melts  easily, 
exhibiting  the  presence  of  iron  ;  as  also  with  salt  of  phospho- 
rus, in  which  a  skeleton  of  silica  remains.  Occurs  in  a  vein 
of  barytes  at  Wolkenstein  in  the  Erzebirge,  and  has  been  seve- 
lally  described  by  Breithaupl,  Freisleben,  and  Beckmann. 

CHLOHOPAL. 
AnUrA  iwl  J>i  miu,  {Ickmtlfim'i  JttttiA,  T.sg.) 

Sp.  Gr.  1-7  —  2-0.     H.  =  3-0  — 40. 

Ofthia  there  are  two  varieties;  the  one  massive  and  com- 
pact, the  other  earthy.  Color  pistachio-green ;  opake,  or 
feebly  translucent  on  the  edges;  fracture  conchoidal  and 
splintery ;  it  does  not  phosphoresce.  Infusible,  per  tt,  B  B,  but 
wiih  soda  melts  into  a  clear  glasn,  showing  some  red  spots.  The 
massive  consists,  according  to  Brandes,  of  oxide  of  iron  33'3, 
silica  460,  magneaia  2*0,  alumina  TO,  water  IS'O,  manganese 
a  trace.* 

These  numbers  correspond  with  three  atoms  silica,  one 
atom  protoxide  of  iron,  and  two  atoms  water.  The  Ceylon  va- 
riety, analyzed  by  Dr.  Thomson,  gave  a  different  result,  and 
will  probably  be  distinguished  by  a  new  name. 

It  occurs  associated  with  opal  at  Uaghwar  in  Hungary,  and 
a[^ara  to  be  closely  allied  to  green  iron-earth.  It  has  beea 
brought  also  from  Ceylon. 

chahoisite:. 

KtML    BtiOiiar.    (^mm,ia  Maim,  T.  310.) 

Contains  oxide  of  iron  505,  silica  145,  alumina 6-6,  water 

*  An&lfiu  bj  BtAhudi  ud  Biudu. 
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14-7,  carbonate  of  lime  14-4,  cubonale  of  magnesia  I'S.  It  i> 
not  certain  how  maDy  of  these  coDsiituents  are  essential. 
Sp.  Gr.  30  —  3-4.  Prettj  hard. 
Occurs  massive,  of  a  greenish-grey  or  black  color,  and  has 
t  granular  earthy  fracture;  magnetic  la  soluble  ia  acids, 
with  the  exception  of  its  silica,  and  gives  off  water  when 
heated  in  the  matrass.  It  is  found  in  the  calcareous  deposit  of 
Mount  ChamoisoQ  io  the  Valais;  whence  it  is  advantageously 
extracted  as  an  ore  of  iron. 

8IDER0SCHIS0UTE. 
WmmtimA.    lPiif.,aiat.,LSK7.l    Hjdrwu  dtiillau  aflion^IViiun. 

Contains  protoxide  of  iron  75-16,  silica  16-30,  dumina  410, 
water  730  —Wmttkinek. 

The  above  numbers,  supposing  the  alumina  to  be  acciden- 
tal, give  very  nearly  one  atom  each  of  silica  and  water  to  two 
atoms  of  protoxide  of  iron,  thus  showing  it  to  be  a  hydrous 
disilicate  of  iron.     Formula:  F'S+Aq. 

Sp,  Gr.  30.  H  =20  —  30. 

Primary  form  a  Rhomboid,  presenting  only  a  single  cleavage, 
which  ia  perpendicular  to  the  axis.  This  mineral  occurs  In 
small  sided  prisms  of  a  black  color.  Its  streak  is  green;  its 
lustre  brilliant ;  it  becomes  magnetic  and  black  from  exposure 
to  heat.  BB,  is  readily  fusible  into  a  black  magnetic  glass; 
and  is  soluble  in  acids. 

It  occurs  at  Conghonas  do  Campo  in  the  Brazils. 

HISINOERITE. 
HUBfniu,  fimlw,    [.Oi/lmiL  L  J^mik.  »(.,  Hi.  8. 3M.]     ThnuUta,  JTfMI.    Kitrm 
HiilDfBrl,  1). 
Badmmtli.  Bsdaomti.  KkUwHrtMn. 

rinnMasrinn 49-869 Sl^m  Fntoj  |iretoi...41-3a 

Blllu 31.775 31-M 3fr30 

Waui SMOO 19-19 90-70 

laO-7M  Bitinpr.  lOI-WKubgn.  101-39  Hlrintw. 

We  obtain  from  the  two  first  analyses  one  and  a  half  atom 
silica,  one  atom  peroxide  of  iron,  and  a  little  less  than  two  atoms 
water.  But  according  to  Hisinger  the  mineral  contains  both 
oxides  of  iron,  and  he  has  given  the  following  formula,  answer- 
ing to  the  last  analysis:  FeSi4^Pe8i+6H.* 
Sp.  Gr.  3-04. 

Occurs  in  masses  which  are  cleavable  in  one  direction  only, 
and  possess  a  foliated  structure.  Black ;  dull ;  with  an  earthy 
fracture;  streak  greyish-green  ;  capable  of  being  cut  with  the 

'•na  Ibnnk  nsolm  of  pnunids  13^  of  penild*  30-11,  orilU«3MS,  armMtW-ST. 
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knife.  BB,  at  a  ^ntle  heat  becomea  magnetic;  at  ■  nK>re 
elevated  temperature  fuses  into  rd  opake  black  dull  globule; 
and  with  borax  forms  a  yellowish  glass. 

It  ia  found  in  the  cavities  of  calcareoos  spar,  in  the  parish 
of  Suarta  in  Sadernianland,  Sweden;  but  is  not  common. 
The  thulite  is  found  at  Riddarkyttan  in  Westmarland,  and 
at  Bodenmais,  in  Germany. 

YENITE.' 


Combination  of  silica,  protoxide  of  iron,  and  lime. 

EH>L     EHm.      Elb*.  HanniT.  Wf. 

PntoiU*  of  [nni....U4...U^... 31-900 ^OJ 33-OT 

Panutds afina  ....  OHt...  <K»...3MaD IS-TS SH-38 

Hlkw «H>...9»n...»-n8. M^ .SMS 

lim last.. .i3-7a.,. 13-779 s-M i*« 

DiU*  grmutiHH.  »a...  1-9S...  I'SST 0-38 l-iO 

Aluiu OS...  »«1...  «-«M 0-19. (KH 

WUk 04...  1<97...   l-See 1-00. (HM 

9fr«r    0»01t  IDl-W  KobalL   IDO-OOWahilh  101.49  BuuMlibo^ 

The  formula  which  has  been  given  Iroin  the  two  first  analj- 
ses  is  no  longer  tenable,  as  the  later  analyses  by  Kobetl  and 
Rammelsberg  have  shown  the  presence  also  of  peroxide  of 
iron.     Rammelsberg  has  given  the  following  formula : 

J«^sLJ+Pe»Si. 
2Pe»Si$ 

This  requires  28-9S  silica,  2456  peroiide  of  iron,  33-06 
protoxide  of  iron,  lime  13*40;  — answering  very  nearly  to  the 
third  and  last  andyses. 

Sp.  Gr.  3-08  —  4-06.    H.  =  505  —  60. 

Its  color  is  brown,  or  brownish-black ;  sometiroes  dull  ex- 
ternally, but  the  crystals  have  often  a  metallic,  and  sometimes 
a  velvety  lustre;  they  are  opake.  Primary  form  a  Right  rhom- 
bic prism  of  1 1 1°  3CK.  It  occurs  amorphous,  acicular,  and  also 
crystallized,  generally  in  the  form  of  a  rhombic  prism  termi- 
nated by  a  pyramid  with  several  modifications;  cleavage  not 
very  distinct,  parallel  to  a  plane  passing  through  its  longer 
diagonal.  Streak  black,  inclining  to  green  or  brown ;  fractnrs 
uneven ;  the  faces  of  the  prism  deeply  striated  longitudinally. 
On  charcoal  it  fuses  into  a  black  globule,  which  attracts  the 
magnet  if  not  heated  to  redness;  and  wilh  borax  melts  readily 
into  a  dark  green  and  almost  opake  glass.  It  is  aotuble  is,  and 
forms  a  jelly  with,  healed  muriatic  acid. 

nnri  fenlta,  in  eomiiieiBBnlloii  of  (b* 
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It  is  principally  found  ii 


.61  20 
I,  Bt  Rio  la  Marina,  and  Caps 
Uaimite,  where  ii  occurs  both  in  solitar;  crystals  of  consider- 
able dimension,  and  in  groups  which  are  also  large  and 
splendid.  It  was  formerly  quite  abundant,  bnt  at  present 
good  crystals  are  rarely  met  with,  and  the  prices  demanded 
for  them  are  very  extravagant.  One  specimen  at  Porto  Fetrajo 
is  valued  at  three  hundred  dollars.  It  has  also  been  noticed 
in  Siberia;  Silesia;  and  at  Fossum  in  Norway.  Id  Hungary, 
near  the  village  of  Szurnasko,  Zemesker,  it  occtira  in  com- 
pact easily  divisible  masses  of  a  black  and  greeaisb  color,  and 
when  exposed  to  the  weather,  brownish. • 

In  the  United  States  it  was  formerly  obtained  inCumberlsnd, 
R.  I.,  in  long,  slender  slightly  rbomboidal  prisms,  longitudi- 
nally striated,  and  sometimes  presenting  the  terminal  faces. 
These  prisms  are  implanted  on  granular  quartz  with  minute 
octahedral  crystals  of  magnetic  iron  ore.  But  of  late  years  no 
specimens  have  been  found  at  this  locality. 


There  is  a  great  variation  in  these  analyses,  and  the  result 
obtained  by  Kersten,  would  seem  to  show  that  sulphuric  acid 
is  not  essential  to  its  composition.  Future  analyses  must  de- 
termine its  true  formula. 

Sp.Gr.2^— 24     H.  =  25. 

•B«ianiu>JkkrM-B< 
t  Fnn  iU  mm  ot  lo 
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Color  blackish-brown,  or  reddiah-black.  It  occurs  id  nnall 
roaasea,  reniform,  and  stalactitic,  having  much  the  aspect  of 
resin;  fracture  flat  conchoidal,  with  a  vitreoua  lustre;  trans- 
lucent on  the  edges,  and  yields  to  the  knife ;  streak  dive- 
green  or  lemon-jellow. 

B  B,  per  se,  it  instantly  becomes  opake  and  cracks,  some 
varieties  emitting  a  strong  arsenical  odor,  during  which  they 
are  partly  volatilized;  at  an  iucreased  temperature  it  fuses 
into  a  black  enamel,  and  on  charcoal  becomes  magnetic;  in 
the  matrass  it  gives  off  water  profusely. 

It  occurs  in  several  old  miaes  near  Freyhetg  and  Scbnefr 
berg  in  Saxony,  in  the  district  of  Pleas  in  Upper  Silesia,  in 
Brittany,  and  ia  Chili.  It  is  supposed  to  be  produced  from 
tbe  decompoflition  of  iroa  pyrites. 

PYROSMALITE." 

Prnnulrtli,  Iintm.    Far  UnriiM,  H.    PrrDmiliu 

FfioitDB  Farn  UufuaiiaD,  AmJnl.    Ar 


Ctilorlna 

FiniMa  of  ins 


KjO^M  BUiDfH. 

The  excess  is  owing  to  the  additional  oxidation  of  the  iroD 
and  manganese  which  exist  in  the  mineral  as  protoxides. 
Beudant  does  not  regard  the  chloride  of  iron  as  essential,  nor 
is  it  included  in  the  chemical  formula  thus  given  by  Ram- 
melsbeig:  4(¥'e=Si+Mn3'si2). 

Sp.  Gr.  2-95  to  310.    H.  =40— 4-5. 

It  occurs  in  the  primary  form,  a  regular  hexahedral  prism, 
of  which  the  terminal  edges  are  sometimes  replaced,  as  rep- 
resented on  the  following  figure,  copied  with  the  measure- 
ments, from  a  short  article  by  Brooke  on  the  crystalline  form 
of  this  mineral  hitherto  undescribed,  inserted  in  the  Land,  and 
Edinb.  Pkil.  Mag.  for  1837. 


f^^ 


P  00  a 148*  80' 

Poa» 129    13 

P  on  M 90    OO 

M  on  H 120    00 


(,  jlri,  iai<iiiiii,imia,  —  tmit1iat 
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Cleavage  distinct  aad  easily  obtained  perpendicular  to  the 
axis.  Color,  pale-liver  brown  passing  lalo  gray  and  pistachio- 
green.  Exlernal  lustre  shining,  that  of  the  terminal  planes 
pearly;  structure  lamellar,  translucent  on  the  edges,  and  brit- 
tle. On  charcoal  B  B,  with  a  gentle  heat,  it  beconies  reddish 
browD,  and  gives  out  a  weak  acid  odor ;  in  a  strong  fire  it 
fuses  readily  into  a  globule  presenting  a  brilliant  smooth  sur- 
face and  iron-black  color,  which  is  attractable  by  the  magnet. 
With  glass  of  borax  it  melts  readily,  exhibiting  the  colors 
characteristic  of  iron  ;  and  is  soluble  in  muriatic  acid,  leaving 
a  small  residuum  of  silica. 

It  occurs,  both  crystallized  and  massive,  with  magnetic 
iron,  calcareous  spar,  and  hornblende,  in  Bjelke  Qruvan,  one 
of  the  iron  mines  of  Nordmark  near  Philipstadt  in  Sweden. 

SPATHOSE  IRON. 
(;«rbiiiialiisr  Iron.    Bnirn  9Mr.>    Sparri  Inn.    Bncbrljpaiii  PanebioH  Btnu,  H. 
Bpsth  eiHiulEln.W.   For  Uif lU  Cirbonii*,  H.    Fer  SpiUiiqua,  Bi.   UUj  inn  lunt , 
or  Ai|i]lfu»oiu  iiDB  on.    Maruiului  rfaombobadnu,  D. 

Combination  of  carbonic  acid,  and  protoxide  of  iron,  of 
which  occasionally  a  small  portion  is  replaced  by  protoxide  of 
manganese,  magnesia,  and  lime. 

EafUnd.              Bilfonj. 
nt-niUa  wrumt.         Um^iJtf. 
Fraloiidai>rin]n....S»«7 SO^..., 


U*in»la 0-W fi.* 9.9a O-UO 

lOIHIO  Banduu     lOlM)  BcRliiar.      MilS  BlKbaC      M'OS  Klipmlh. 

The  crystallized  specimens  of  this  mineral  consist  of  pure 
carbonate  of  iron,  composed  of  one  atom  carbonic  acid  and 
one  atom  protoxide  of  iron  —  FC  —  but  it  is  almost  always 
mixed  with  various  accidental  substances.  Beudant's  analy- 
sis gires  almost  exactly  the  theoretical  numbers  required  by 
the  formula. 

Sp.  Or.  3-6  —  38.    H.  =  35  —  4-5. 

Color  various  shades  of  yellow,  passing  on  exposure  into 
brown,  and  brownish-black  ;  transparent,  translucent,  or  c^ake. 
Occurs  in  obtuse  rhomboids  (whose  faces  are  occasionsliy 
curvilinear);  in  acnte  rhomboids,  sometimes  perfect,  or  hav- 
ing the  terminal  angles  replaced;  in  six-sided  prisms ;  in  octa- 
hedrons; and  in  lenticular  crystals;  also  striated  and  massive. 

*  SptlhDM  Iron,  fronn  Lti  preHotlDi  nlher  t  ipArrj  Uiu  t  ntullla  nbiunn ;  trovA 
ipu,  &oa  ill  prvTmilU^  nJor. 
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Externally  it  ii  ihining.  Structure  lamellur,  with  a  brilliant 
or  pearly  lustre;  yields  readily  to  clearage  parallel  to  all  the 
planes  or  an  obtuse  rbomboid  of  107°  and  7;t°.  Affects  tbe 
magnetic  needle.  B  B,  blackens  snd  becomes  more  magnetic, 
but  does  not  melt;  colors  borax  bottle-green  in  the  reducing 
flame,  and  yellow  in  the  oxidating  ;  and  is  with  difficulty  solu- 
ble in  acids,  unless  previously  reduced  to  powder. 


rF  on  a  (fig.  8)  140=  OVi.g. 

P  or  P'  on  P" 13     00    \   goaa  <fig.  8}    .  .  .  lU     00    — 

P  or  P'  0.1  J  (fiR.  2)  .  .  .  m    50    \   aoagorgoatl  ,„    „    _ 

■  "■>  g"  (fig-  2) 67     20    I        (fig.  4)   .  .  .    J    ■  •*"     " 

It  occurs  abundantly  in  some  countries,  and  particularly  in 
Styrin  and  Carinthia,  where  it  forms  coherent  tracts,  wbieh 
extend  along  the  cliaia  of  the  Alps  into  Austria  and  Sallzburg. 
On  these  the  great  iron  manufactories  of  Eisenerz  and  Vor- 
dernberg  are  situated,  so  celebrated  for  the  fine  steel  they 
produce.  Magnilicent  crystals  of  spathcse-iron  occur  at  Harz- 
gerode  in  the  Harlz,  in  veins  [raversing  grauwacke ;  at  Frey- 
berg  in  silrer  veins ;  and  presenting  many  interesting  varieties 
in  the  mining  districts  of  Alston-Moor,  Cornwall,  and  Devon- 
shire. 

In  the  United  States  carbonate  of  iron  sometimes  crystal- 
lized, or  in  readily  cleavable  masses  of  a  reddish-brown  color, 
and  of  a  brilliant  lustre,  forms  a  considerable  bed  in  mica 
slate  at  Sterling,  Mass.  It  occurs  also  very  abundantly  in 
gneiss  at  Roxbury,  Conn.,  where  it  is  of  a  yellow  lab-grey 
color,  and  is  associated  with  iron  and  copper  pyrites.  Very 
beautiful  specimens  have  been  brought  from  Plymouth,  Vt. 

Junkmfe.  M.  Dufrenoy"  has  discovered  at  Poullaouen  in 
Brittany,  a  carbonate  of  protoxide  of  iron  which  crystallizes 
■a  right  rhombic  prisms  and  rectangular  octahedrons,  thus 
showing  carbonate  of  iron  to  be  dimorphoua  like  severs)  other 
iBlnerala.    It  agrees  very  nearly  in  composition  with  the  analy- 

•  Aid.  di  <»>■.  >t  4*  Bij*.  tri.  IW. 
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ses  jnst  given,  and  its  general  physical  characters  identify  it 
with  common  spathose  iron.  Its  name  is  in  honor  of  Mr. 
Junker,  the  snWirector  of  the  mine  where  it  was  diacoTered. 

A  FiBBOTii  CARBONArx  Or  InoiT  occurs  In  (he  vein*  of  Tin  CrafI 
nine  In  CornmJl,  in  t>huUr  maiMi  of  b>lf  an  inch  or  Ism  in  thickaeM, 
Mrikted  in  >  dlrectiaa  perpendicutxr  to  the  lurfacei  of  the  man,  uid  of  a 
brovD  color.  Sphia-ondenU  is  the  name  applied  to  a  apheroidal  and  ra- 
diated variety  from  Hanau,  where  i(  ii  mel  with  occupying  hollon*  in 
greenatooe  witliout  any  iodiolion  of  crystalline  form. 

C01.DMNAR  C1.AT  laoiT-aTOHE.  lis  colors  are  tlie  same  aa  the 
amorphous.  It  occurs  in  angular  pieces  composed  of  columnar  concre- 
tions like  starch,  often  closely  aggregated,  and  cohering  slightly  1  or  (he 
interior  i>  found  to  be  columnar,  the  interstices  being  in  some  cases  filled 
rither  with  bitumen  or  calcareous  spsr.  It  is  dull,  aoU,  brittle,  and  when 
of  a  redJish-brown  color  is  magnetic.  It  occurs  in  Bohemis,  Ihe  Upper 
PalatinHle,  and  Saarbrucic :  in  Scotland  In  ihe  Isle  of  Arran  ;  in  EnglaDd 
in  Ihe  Wednesbury  coal  deposit  in  Sufibrdahire,  where  the  columns  are 
coated  with  pyrites,  and  their  interstices  parlialty  filled  wilh  carbonate  of 
Hme,  nmetimes  with  blende  and  galena. 

LEKTicnLAit  Clat  Iboh-itohe.  Feroiydi  brun  {[rannleus,  Bt 
It  occurs  in  small  granular  or  lenticular  concretions,  which  are  separate 
or  aggregated  into  masses.  Its  color  is  reddish,  or  yellowish -brown,  or 
n«yish-hlacli,wlth  a  pseiido-metaltic  lustre.  Is  brittle,  and  easily  brfdcen. 
It  occurs  in  Franconia,  Bavaria,  Salzburg,  Switzerland,  Fraoce,  and  the 
Netherlands. 

C1.AT  Ibok  Stone,  o>  Akoiliaceoui  CAaBONATE  or  taoM. 
This  isthe  variety  which  occura  so  extensively  in  the  coal  formations  of  Great 
BritaiD,  and  supplies  nearly  all  ofthe  iron  whichia  made  there.  Dr.  H.  Col- 
quboun  pubtistied  in  the  seventh  volume  of  Breunler'M  Journal  hia  anal- 

Sses  of  about  twenty  specimens  of  the  Scotch  clay  iron  atones,  in  which  be 
ods  from  Rfty.five  10  sixty  per  cent,  of  carbonate  of  iron,  the  rest  being 
carbonate  of  lime  and  magaesis,  with  cliy.  The  "black  band"  of  Miiihet 
Fontaina  eighty-live  per  cent,  of  carbonate  of  iron,  or  forty  per  cent,  of 
metallic  Iron,  and  is  the  richest  of  the  ores  accompanying  the  coal  (i>r- 
mationa  la  threat  Britain.  The  <rea  which  ar«  found  in  the  anthracite 
and  bituminous  coal  measures  of  Pennsylvsnia,  aod  those  which  occur 
so  plenlifutly  in  the  nelfthbnrhood  of  Baltimore,  Md.,have  very  nearly  the 
•ame  composition  with  the  above,  and  yield  Irom  twenty  to  birty-five  per 
cent,  when  reduced  In  the  amelting  furnaces. 


TlTianiu.W.    Far  FlHMpliait,  H.    Blue  t  ron  Un,  J.    FiiimsDc  Iron  Hiei,  H.    Diero- 
matie  Bsctu  hsioid*,  Baiiagtr.    Araslm  ihomlwitlgiu,  D. 

Combination  of  phosphoric  acid,  protoxide  of  iron,  and  water. 

Boil«Binsii.     £sn*«  PbqiloU     New  Jrncy. 


(»W SlniMr>r.  08-4 Vufsl.         904 Klapcolb.     W-e9Vuii«B. 

These  results  differ  widely  from  each  other.     Dr-  Thomson 
has  thus  given  a  fonnala  from  the  first  analysis  by  Stiomeyer : 
r4Ph+3iAq. 
31* 
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Sp.Gr.2-66.  H.=3-0. 
ViviaDite  ocours  crynallized  in  the  form  of  b  Right  obliqae- 
■Df^ed  prism,  which  is  that  of  it«  primary  crystal.  It  cleavea 
readily,  and  only  parallel  to  the  plane  P  of  the  following 
6gurBs ;  the  crjatala  are  prismatic,  and  of  conaiderabie  len^^h, 
b^ng  attached  to  the  matTix  at  the  face  M  or  the  opposite 
plane,  in  which  cas9  the  faces  P  T  and  c  form  the  prismatic 
planes  of  the  crystal.  Color  rary log  from  pale  green  to  indigo- 
blue  ;  bj  transmitted  light  green  at  right  an^es  to  the  axis, 
and  of  a  pale  blue  color  parallel  to  it.  Transparent  or  trans- 
luceot,  with  a  partly  metallic,  partly  ritreous  lustre;  streak 
almost  white,  but  on  exposure  to  the  air  aoon  changes  into 
indigo-blue.  The  powder  produced  by  crushing  the  mineral 
in  a  dry  state,  is  liver-brown.  The  crystals  are  often  very 
small,  aggregated,  and  divergeatj  those  of  Cornwall  are  flexi- 
ble, but  not  elastic,  while  the  crystallized  variety  of  New  Jer- 
sey is  extremely  brittle.  B  B,  on  charcoal  it  inluraesces,  red- 
dens, and  fuses  into  a  steel-grey  colored  globule  with  metallic 
lustre.  Soluble  without  eServetcence  in  dilute  sulphuric  and 
nitric  acid*. 


It  occura  with  iron-  and  magnetic-pyrites  in  vneiss  at  Bo- 
denmais  in  Bavaria;  in  the  gold  mines  of  Vbroospatak  ia 
Transylvania;  in  the  Isle  of  France  ;  and  iii  Brazil. 

In  England  it  is  met  with  finely  cryetallizeil  near  St.  Agnes 
in  Cornwall,  accompanied  by  magnetic  iron-pyrites  and  sp&- 
those  iron ;  in  Derbyshire  in  crystals  of  the  same  form  and 
color,  in  the  decomposed  shale  of  that  couiitry. 

In  the  United  States  it  occurs  crystallized  and  In  nodules, 
imbedded  in  bog  iron  ore  at  Allentown,  Monmouth  county, 
N.  J.,  and  occupying  the  interiot  of  belemnites  and  gryphitea, 
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in  the  femi({inonB  sand  formation  id  the  same  region.  It  has 
been  found  hers  in  maues  weighing  thirt;  pounds, 

DiLTAuiiiri.  H.  Damont  (L'Jiutifvt,  1SS9,  No.  283,)  hu  gireo 
thu  nime,  in  honor  of  M.  Delvaux,  to  >  phoaphitB  of  iron  wbich  he  bkd 
discovered  in  >  lead  itiine>  >nd  a  chalk  quarry  at  Beroqia  near  Vi>£,  in 
Fiance.  It  formi  kidney  shaped  muses,  which  eaatly  separate  with  a 
conchoidil  fracture  and  nslDoui  luslre.  It  is  ■  Utile  harder  Ihati  gypsuiD, 
and  falls  (o  pieces  whec  lODistened  with  water.  Specific  gravity  ISfi. 
Its  analyais  gave  M.  DumoDt,  phosphoric  acid  136.  protoiide  of  iron  29-0, 
water  40-20,  besides  11-0  carbonate  of  lime  and  3' 6  silica,  which  are  acci- 
denlal.  Berzelius  observes  thai  this  is  the  same  basic  phosphate  as  that 
from  the  Isle  of  France,  with  the  diflerencs  that  it  contains  tniee  tin 
amount  of  water. 

Anglabits  of  Eobell.  This  Is  a  Hbraus  and  compact  variety  of  phos- 
phate of  iron,  lis  color  is  erey,  inclining  lo  blue  ;  and  il  is  translucent. 
B  B,  it  melts  into  a  black  globule,  and  in  (he  matrass  yields  water. 

It  occurs  at  AilElar,  in  Uie  Haute  Vienne,  Franae. 

Mui.i.iciTEof  Dr.  Thomson.  This  is  from  Muillca  Hill,  Gloucester 
county,  N,  J.,  aud  has  been  made  into  a  new  species  by  Dr.  Thomson. 
Its  analysis  gave  phosphoric  acid  21,  protoxide  of  iron  42-6S,  water  £5, 
sand  7-90.  It  forms  very  brilliant  radiating  needle-form  crystals,  attached 
to  casts  of  several  of  the  fowils  of  the  green  sand  formalioD. 

YEI.I.OW  Phosfhatk  or  Ihom,  containing  Chj.oiiii(e.— C.  T. 
Jackion.  This  variety  occurs  In  compact,  botryoidal  maiaes,  in  Ibe  pri- 
mary roeka  ol  New&eld,  Me.  Color  brownish  or  greenish-yellow ;  lus- 
tre on  fractured  surfaces  resioou*.  Streak  and  powder  nearly  while. 
Hardness  G.  B  B,  on  charcoal  (urns  black  the  moment  the  flame  acts 
upon  It,  and  becomes  msEnellc  ;  fuses  slightly  on  Ibe  edges  into  a  black 
glass;  <vith  soda  Into  a  yellow  bead.  In  a  glass  tube,  with  charcoal, yellow 
scales  sublime  which  are  Mondt  of  iron.  The  presence  of  chlorine  is 
alio  thowD  by  the  uikial  acid  tests.  Dr.  Jackson  obtained  proloiide  of 
iron  64-394,  phosphoric  and  chlorohydric  acids  66-606. 

Eartht  Phosphate  or  Ikok,  Blaue  Eisenerde,  W.  Fer  phos- 
phate lerreui,  H.  Blue  Iron  Earth,  J,  The  color  of  Ihii  variety  on  Its 
tirst  exposure  Is  grey,  yellow,  or  greenish- white,  or  with  a  very  slight 
tinge  of  blue  i  alterwards  il  becomes  blue  of  different  degrees  of  intensity, 
lloccursmaidve,  disseminated  In  or  coating  olber  substances;  andlssome- 
tlmes  loose,  occasionally  cohering,  and  wllli  an  earthy  fracture.  1 1  is  dull, 
mesareto  the  touch,  soila  the  fingers  slightly,  and  is  light.  BB,  it  becomes 
reddish-brown,  and  then  melts  into  a  brownish-black  slag,  altraclable  by 
the  magnet.  Jt  occurs  in  clay,  and  mud,  more  or  less  intermingled  with 
animal  mailer,  from  which  (be  phosphoric  acid  is  coi^iectured  to  have  pro- 
ceeded. Also  in  nrgilUceous  deposits  io  many  places  where  it  seems  to 
bavs  had  its  origin  from  Ibe  decomposition  of  animal  substances.  It  ha* 
been  brought  from  Slyria,  Carintbii,  and  Greenland.  The  friable  varie- 
ties have  been  met  with  in  forming  eiicavaliDns  in  Ihe  river  mud  of  the 
Isle  of  Dogs;  in  the  same  deposit  at  Toileth  near  Liverpool,  On  (be  sur- 
face ofpeat-mosses  in  Several  of  the  Shetland  Isles;  at  Ballagh  In  the  Isle 
ot  Man,  accompanying  animal  matter,  as  thebooei  of  Ihe  elk  and  deer. 

Bag  iron  ores  are  frequently  more  or  less  contaminated  wilh  phosphate 
of  iron,  and  the  cold  short  quality  ol  the  cast  iron  obtained  from  them,  has 
been  supposed  to  be  owing  either  to  the  direct  combination  of  phosphoric 
acid  with  the  metal.  In  Ihe  process  of  smelting,  or  to  lis  not  leaving  tbs 
iron  with  which  it  was  already  united  in  the  ore.  Il  Is  evident,  however, 
that  phosphoric  acid  could  not  eMap«  decomposiltao  in  the  inteoae  beat  of 
the  smelting  furnace. 
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HETEP08ITE. 
r>ML    (.tm^  il  QUm.  III.  9H0    H«U«aiu,  B.    Huwrtilu  Framl,  D. 

Conslsta  of  phoaphorio  acid  41-77,  protoxide  of  iron  34-S9, 
protoxide  or  tDanganese  17*57,  silica  Q^Sa,  water  440. — 
Dufrisnoy.     Formula:  2FPh=+MnPh=+Aq. 

MassiTe;  having  a  lamellar  structure,  and  a  greenish-grej 
or  bluecol<»;  lustre  reainous,  like  that  of  apatite.  Primary 
form  an  Oblique  rhombic  prism  of  100°  and  30°,  and  101°  and 
79°,  obtained  by  clearage.  Ailer  long  exposure  to  the  ainios- 
phere  its  color  becomes  violet,  and  its  lustre  is  changed  into 
semi-metallic.  Is  soluble  in  acida,  tviih  the  exception  of  it> 
silica ;  and  B  B,  fuses  into  a  browu  enamel,  which  has  a  semi- 
met  all  ic  lustre. 

It  occurs  at  Hureaux,  in  the  Haute  Vienne,  and  was  noticed 
and  described  by  M.  Dufrisnoy. 

KARPHOSIDERITE. 
flrrilHai/i.    (gmtitir't  Jtiinnl.Tiii.lBl.) 

Consists  of  phosphoric  acid,  oxide  of  iron,  ind  water. 
Sp.  Gr.  25.     H.  =  4  0  — 4-5. 

Occurs  in  reniform  maasea  of  a  straw-yellow  color  ;  lustre 
resinous  ;  fracture  uneven  ;  feela  greasy.  B  B,  in  the  open 
tube,  it  gives  off  water,  accompanied  by  fumes  which  redden 
turmeric  paper ;  alone  on  charcoal  it  becomes  black ;  and  at  a 
high  temperature  melts  into  a  globule,  which  is  powerfully 
magnetic.  Is  soluble  with  facility  in  borax,  and  with  salt  of 
phosphorus  forma  a  black  scoria. 

This  mineral  was  distinguished  by  Breithaupt,  who  named  it 
in  allusion  to  its  straw-yellow  color.    Its  locality  is  Labrador. 

SULPHATE  OF  IRON. 

Cruo  Tllriol.    Halanl«ri«,  An^nL     Eiwn -Vitriol,  W.     Fer  SdIpIhU,  B.     Saml- 

Pf insatiri  TililDt,  i.    Htioi-PrltiiiUle  Viuiol  B&n,  M.    VluMui  UitUila,  a 

Composed,  by  the  analysis  of  Berzelius,  of  sulphuric  acid 

28S,  protoxide  of  iron  25-7,  water  45-4.     Formula :  FSl+OAq. 

Sp.  Gr.  184  — 1-9.     H.  =  2-0. 

Primary  form  an  Oblique  rborabic  prism.  M  on  M'  ^  82° 
20',  P  on  M  or  M'  99°  20*.  It  is  usually  modified  by  replace- 
ments on  the  acute  and  obtuse  solid  angles,  as  well  as  on  the 
acute  and  obtuse  terminal  edges ;  sometimes  also  on  the  late- 
ral edges.     (See  fig.  12,  p.  xi.  of  the  Introduction.) 

It  presents  various  shades  of  green,  sometimes  emerald- 
green;  but  more  frequently,  owing  to  exposure, is  externallyof 
a  yellow  or  yellowish-brown  color.  It  occurs  in  cryatals,  also 
massive,  pulverulent,  and  in  stalactitea ;  cleavage  perfect  par- 
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sUeltoP,  lesB  so  to  M;  traoslucent ;  lustre  vitreoDs;  taste 
extremely  Bstringent ;  fracture  concboidai.  It  is  readily  solu- 
ble ia  double  its  weight  of  water,  and  the  aolutioo  turns  black 
on  the  addition  of  tincture  of  galls.  B  B,  on  charcoal  it  be- 
comes magnetic,  and  colors  glass  of  borax  green.  Exposed  to 
the  air,  it  soon  appears  covered  with  a  yellow  powder,  which  is 
the  persulphate  of  iron. 

It  occurs  in  the  Rammelsberg  mine  near  Goslsr  in  the  Hartz, 
at  Sc hw art zen berg  in  Saxony,  and  at  Scheronitz  in  Hungary; 
also  in  aluminous  shale,  at  tlurlet  near  Paisley  ;  and  in  New 
England,  where  it  forms  crusts  upon  the  surfaces  of  such  niica- 
slaie  rocks  as  happen  to  abound  in  iron  pyrites. 

This  species  in  its  natural  state  is  rare  i  in  most  cases  it  is 
produced  hy  the  decomposition  of  other  minerals,  particularly 
iron  pyrites,  when  it  is  freely  exposed  to  the  action  of  air  and 
moisture,  by  which  the  sulphur  is  changed  in  sulphuric  acid, 
the  iron  into  an  oxide,  and  a  combination  thus  takes  place  be- 
tween them  with  the  addition  of  water.  It  is  sometimes  found 
dissolved  in  the  waters  of  certain  mines.  This  natural  cop- 
peras is  used  in  dyeing,  in  making  ink,  Prussian  blue,  and 
■nlpburic  acid. 

WHITE  COPPERAS.    COQUIMBITE. 

RiolpliUadPaniidtofliDn.ntnun.   (Oi>IItea,A(i.,i.l».)  VttiiolgmhiiiDfDniini.D. 

The  results  of  three  analyses  of  this  mineral  are  as  follow  : 

Bnlplmris  uid 4345 43'S3 4I-3fe 

r«iaiirlsgriNI. 9111 9541 K-7KI 

AlnniM (Ha 0-7S I-U90 

Liiiw D-ia Oil o-noo 

HinHta 0-39 041 O'mn 

Biliu 0-31 0-37 U'BM 

Wttu nio WW ^■■jsr 

lOtHH  B.  KoH.     lOO'JI  H.  Rim.       SMm  J.  H.  Bblu. 

Dr.  Thomson  has  deduced  the  atomic  composition  of  this 
mineral  from  the  first  analysis.  By  supposing  the  alumina, 
lime,  and  magnesia,  to  be  united  with  sulphuric  acid,  be  ob- 
tains very  nearly  two  atoms  of  sulphuric  acid  to  one  of  peroxide 
of  iron,  combined  with  five  atoms  water  of  crystallization. 
Formula:  FSP+oAq.  But  Rammelsberg  has  described  this 
•alt  as  a  ter  lulphate,  and  even  shown  by  the  method  of  deter- 
mining the  ratios  of  the  constituents  from  the  quantities  of 
oxygen  contained  in  them,  that  there  is  a  small  quantity  of  free 
sulphuric  acid  present  in  this  mineral.  In  the  analysis  by  Mr. 
Blake  there  is  a  deficiency  of  acid,  while  the  iron  and  water 
answer  more  nearly  the  demands  of  the  formula,  as  given  by 
Rammelsberg,  than  either  of  the  other  two. 


liotizeobvGoOglc 


870  HATITB  HBTALS  IHD 

The  salt  is  while,  also  of  various  shades  of  brown,  jellofr, 
Ted,  and  sometimes  even  of  a  deep  blae  violet  color.  It  is  in 
.  masses  of  a  graaular  texture,  some  parts  of  which  are  crystal- 
lized. The  crystah  are  in  regular  hexshedral  prisms,  termi- 
nated at  both  extremities  by  six-sided  pyramids.  The  faces  of 
the  pyramids  c  d  meet  each  other  at  an  angle 
of  128°  S",  and  indine  apon  the  faces  M  M' 
at  an  angle  of  ur.  Pon  cori:' 151°.  Cleav- 
\  age  imperfect  parallel  with  M.  The  crystals 
are  entirely  soluble  in  water,  and  if  the  s(Ju- 
'  tion  be  heated,  a  copious  precipitate  of  per- 
oxide of  iron  falls.  When  dissolved  in  water 
J  containing  muriatic  acid,  a  portion  of  silica 
remains  undissolved.  According  to  Prof.  O. 
Rose,  the  solution  afler  long  standing  in  the 
air  yields  crystals  which  do  not  seem  to  have 
the  form  of  the  natural  salt 

It  would  seem  probable  that  this  is  a  dimorphous  salt,  as  the 
^>ecimens  obtained  by  Mr.  Blake,  who  has  carefully  explwed 
the  region  in  which  it  is  found,  present  regular  octahedral 
crystals  of  considerable  size,  as  well  as  perfect  hexahedral 
prisms,  the  only  form  observed  by  Rose.  These  octahedrons 
are  obtained  more  beautiful  and  perfect  bj  re-dissolving  the 
salt  in  pure  water  and  subsequent  crystallization.  It  was  one 
of  the  natural  octahedral  crystals  which  Mr.  Blake  analyzed. 
This  salt  is  found  in  great  abundance  in  the  extreme  south- 
ern part  of  Peru  —  the  western  part  of  Bolivia,  near  Calama, 
and  in  the  northern  part  of  Chili,  near  Copiapo,  forming  beds 
end  veins  in  feldspar  porphyry  or  trachyte  in  the  outer  and 
western  range  of  the  Andes.  About  five  leagues  east  of  the 
town  of  C<^iapo  there  is  an  extensive  bed  five  or  six  yards  in 
depth,  and  in  Bolivia  it  occurs  in  extensive  veins  traversing 
feldspar  porphyry.  Near  Calama  it  constitutes  the  greater  part 
of  a  large  hill. 

SULPHATED  PEROXIDE  OF  IRON. 
/>.  Tbnun.    (OWItiui,Ac.,  i.4Sl.) 

This  salt  is  found  encrusting  the  preceding,  in  small  grains 
or  six-sided  tables,  and  accompanying  masses  of  a  dirty  yellow- 
ish-green  matter  which  is  not  crystallized.  When  separated 
from  this,  its  analysis,  by  H.  Rose,  gave  the  following  results  : 
sulphuric  acid  3173,  peroxide  of  boo  28'11,  lime  1*91,  mag- 
nesia 0-59,  water  36'36,  silica  1-43. 
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The  Biilpharic  acid  amonats  to  6*33  atomB,  and  the  peroxide 
of  iron  to  5*62 ;  but  the  lime  and  aiB^nesia  amonnt  together 
to  0-75  atom,  which  supposing  them  to  be  united  with  suipho- 
ric  acid,  leare  558  atoius  of  sulphuric  acid  to  combine  with 
S'62  atoms  peroxide  of  iron  —  numbers  bo  nearly  equal  that  it 
is  evident  the  salt  ia  a  neutral  Bulphated  peroxide.  The  water 
amouDtB  to  nearly  6  atoms.  Formula :  FSl+6Aq.  The 
color  of  this  salt  is  yellow ;  it  is  translucent';  and  possesses  a 
pearly  lustre.  It  is  mixed  with  a  good  deal  of  silicious  matter 
which  is  not  easily  separated.  Cleayes  readily  parallel  to  P  of 
the  tables. 


BOTBYOCENE. 

Ruin  Bad  In*  Tibial  of  P^lm.SiUixrip.  Bolhcr  EiHsTluioI,  ImObA  Neoplua, 
BiUant.    VilrlalanBieatoi.D. 

Conusts  of  sulphuric  acid  3255,  peroxide  of  iron  33'86, 
protoxide  of  iron  10-71,  water  3285. 

Formula,  by  fieudant,  FSia+SFSl+lSAq. 

Sp.  Or.  2039.     H.  =  2-25  — 25. 
Priitaary  form  an  Oblique  rhombic  prism  of  1 19°  66'  and  60°  4'. 


nM' 119<>B«' 


U        M 


Occurs  in  small  crystals  which  are  usually  aggregated  in 
renifbrm  and  botryoidal  masses,  consiBiing  of  globules  with  a 
crystalline  surface  ;  sometimes  like  a  bunch  of  grapes,  hence 
its  name,  from  ^oi^vt.  Faces  of/' and  M  alriated  parallel  to 
the  axis,  and  less  perfectly  formed  than  the  iQcHoed  planes; 
cleavage  parallel  to  M.  Color  deep  hyacinth-red,  passing,  when 
massive,  into  ochre-yeilow,  the  color  of  its  streak ;  translucent ; 
lustre  vitreous;  taste  slightly  astringent.  When  exposed  to  s 
moist  atmosphere  it  becomes  covered  with  a  dirty  yellow  pow- 
der, but  remains  unchanged  when  dry.  B  B,  it  intumeBces 
and  gives  off  water,  leaving  a  reddish-yellow  earth ;  with  salt 
of  phosphorus  yields  a  red  glass,  which  becomes  colorless  on 
cooling.    Boiling  water  dissolves  only  a  part  of  it.    It  occnrs 
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in  tbe  great  copper  mine  of  Fahlun  in  Sweden,  in  the  level 
called  MeilanrutDBort,  forming  a  coating  on  gypsum  or  pfritei, 
along  with  Epsom  salt,  green  vitrio],  &c.  —  Ailtm's  MamtaL 
The  Hist  of  Hauamann  occurs  with,  and  ia  nearly  related 
to  this  apecies.  As  no  analysia  is  given  of  it  by  Rammelaberg 
its  composition  is  not  accurately  known.  The  name  Hisy 
was  first  given  by  Plinj  to  some  artificial  compound  obtained 
in  the  process  of  making  vitriol  in  the  Island  of  Cyprus. 

ARSENIATE  OF  IRON. 
Wniftlnt.W.    Par  Anntu*,  H.    Cube-On,  J.     PlunnakiHlilnil,  Aw.    Buabednl 

UrouH  Udichiis,  U.     Anilui  esMeu,  D. 

Combination  of  arsenic  acid,  protoxide  and  peroxide  of  iron, 
and  water,  mixed  with  phosphoric  acid  and  oxide  of  copper  in 
very  minute  proportions. 

r<inaiitat\ma .3M0 ...VytA IS-S 


lOd-ST  BmhUu.       W^eBaruUiB.      lOIKI  dMntrib 

The  two  analyses  by  Berzelius  give  very  nearly  one  atom 

arsenic  acid,  one  atom  peroxide  of  iron,  and  three  and  a  half 

atoms  water,  so  that  the  mineral  appears  to  be  a  hydroug  sub- 

Besquiareeniate  of  iron.     Formula:  F'tAs+S^Aq. 

Sp.  Gr.  2-9  — 30.     H.  =  a5. 

Various  shades  between  light-  and  bottle-green,  and  yellow- 
isb-  and  brownish-green;  it  rarely  occurs  massive,  moatlj 
crystallized  in  its  primary  form,  a  Cube,  either  perfect  or 
having  the  alternate  angles  replaced  by  one  or  by  three  planes, 
very  rarely  with  all  (he  edges  and  angles  replaced.  The  small 
planes  b,  b,  on  the  largest  of  the  following  figures,  appear  at 
first  only  as  striffi,  apparently  indicating  the  tetrahedron  as  the 
primary  form  ;  but  the  crystals  yield  to  cleavage  parallel  to  ibe 
planes  of  the  cube,  though  not  with  aofiicient  brilliancy  for  tbe 
use  of  the  reflective  goniometer.  The  cross  fracture  is  uneven 
or  imperfectly  conchoidal,  with  a  shining  vitreous  lustre.  It 
varies  from  transparent  to  opake  ;  sometimes  oehreous  exter- 
nally, from  partial  decomposition  ;  and  is  brittle.  Streak  pale 
olive-green.  B  B,  on  charcoal  it  emits  arsenical  vapors,  ajid 
fuses  into  a  grey  scoria  which  exhibits  metallic  brilliancy  and 
is  attractable  by  the  magnet.  With  the  fluxes,  after  the  disen- 
gagement of  araenical  fumes,  it  forms  bottle-green  colored  glo- 
bules. On  exposure  to  heat  it  becomes  electtic,  and  is  soloble 
in  cohcentrated  acid. 
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*r«  replaced  by  tritngular  plinei.    Fie-  B,  ii 

fonrpliDea;  tbeie  irc  KimetiDies  rounded,  ! _  .    . 

Fig.  4,  the  cube,  ij  wbich  bDlh  Ow  edgei  ukd  inglei  tre  repliced. 
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tbe  odier  plaoei ««  dull,  or  Mme- 
vbat  eoDTes. 


Ita  principal  localities  are  the  mines  of  Huel  Oorland,  Hue) 
Unity,  and  Carharack  in  Cornnall,  where  it  occurs  associated 
with  various  ores  of  copper.  On  the  coatinent  it  has  been 
found  at  St.  Leonard  in  France,  and  at  Schneeberg  and 
Schwartzeoberg  in  Saxon;,  hut  it  is  a  rare  mineral  out  ol 
England. 

DURSENIATE  OF   IRON. 

Dr.ntcmm.    (Ofii«w,<t«^L«8&) 

This  mineral  is  composed,  hy  the  analysis  of  Kersten,  of 
arsenic  acid  30*25,  peroxide  of  iron  40'45,  water  and  a  trace 
of  sulphuric  acid  28'50.  The  numbers  correspond  with  one 
atom  arsenic  acid,  two  atoms  peroxide  of  iron,  and  six  atoms 
water.  It  is  therefore  a  hydrous  arseniate  of  iron,  as  thus  ex- 
pressed hy  the  formula —  F*As-K!Aq. 

It  occurs  in  yellowisb-grey  kidney-shaped  pieces,  soft,  ap- 
proaching to  friable,  with  a  coarse  earthy  fracture,  and  adher- 
ing strongly  to  the  tongue.  Without  lustre,  and  rough  to  the 
feel.  It  was  first  noticed  by  Freieslehen,  io  the  neighbOTfaood 
of  Freiberg,  but  it  does  not  appear  to  have  been  obserTed 
under  any  crystalline  form. 

AB8ENIATE  OF  IRON. 
This  mineral  baa  been  analyzed  by  Berzelins  and  Boussin- 
ganlt,  giving  the  following  resulls : 
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Dividing  the  mean  numbers  which  these  two  uialysea  gire, 
by  the  atomic  weights,  we  obtain  one  atom  arsenic  acid,  one 
atom  peroxide  of  iron,  and  two  atoms  water.  But  one  third  of 
the  iron  is  supposed  to  be  in  the  state  of  protoxide,  whence  Dr. 
Thomson  has  gireo  this  formula;  FArf^FAs+6Aq. 

It  occurs  massive  ;  usually  in  smatl  porous  masses,  present- 
ing imperfect  crystallizations,  among  which  Berzeli us  observed 
Right  square  prisms  terminated  by  four-aided  pyramids.  Color 
pale ;  streak  white.  Heated  in  a  glass  tube  it  gives  out  water 
with  the  evolution  of  arsenious  acid.  B  fi,  it  becomes  yel- 
low, but  without  changing  its  form. 

This  mineral  occurs  at  Antonio  Pareiza,  Villa  Rica,  in 
Brazil,  and  at  Loayaa,  near  Marmato,  in  Popayan. 

OXALATE  OF  IRON,    . 

Pai  OiakM,  £nf .    OuluadaFsi.    Hainlnldline,  Jlmrg.    HmaboldtJu,  JVMbr  ud 

Bmt^sKi*    AmOmuIui  pfayiofiiniu,  D. 

Combination  of  oxalic  acid,  protoxide  of  iron,  and  water. 


IKKIO  lUnm.  lOOMM  BUBHbbMf. 

Since  the  oxygen  of  the  oxalic  acid,  of  the  protoxide  of  iron, 
and  of  the  water,  is  as  3:1:  1,6,  humbotdite  is  a  neutral 
oxalste  of  the  protoxide  of  iron,  with  one  and  a  half  atom  of 
water.  It  thus  differs  from  the  artificial  combination  by  con- 
taining one  half  atom  less  of  water.*  Formula :  Fd+IJAq. 
or,  as  stated  by  Rammelsherg,  2Fe&3H.  Rivero's  number 
save  very  nearly  one  atom  acid  to  one  atom  base,  but  it  ap- 
°  .l__.  I _..i U.J  >i .— 


pei 


s  that  he  overlooked  the  water. 


Sp.  Or.  2-13  (Leonhard),  1-3  (Beudant).     H.  about  3-0. 

It  occurs  in  small  flattish  masses  of  a  bright  yellow  color, 
and  crystalline,  but  the  crystals  are  not  determinable ;  opake, 
devoid  of  lustre,  and  having  an  uneven  earthy  fracture.  It 
acquires  resinous  electricity  by  friction  ;  it  decomposes  easilj 
on  live  coal,  giving  out  a  vegetable  odor,  the  residue  passing 
by  degrees  from  yellow  to  black,  and  6nally  to  red.    It  is  in- 

•  BuwakbBi^  HuiattUAMh,  put  Irt,  r.  SIS. 
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soluble  in  boiliog  water  and  alcohol,  but  dissolreB  without 
effervescence  ia  Ditric  acid,  imparting  to  it  a  yellowish  tint. 

It  is  found  at  Koloseruk,  near  Bilin  in  Bohemia,  imbedded 
in  moor-coal  or  friable  lignite,  and  ig  supposed  by  its  analyst 
to  result  from  the  decomposition  of  succulent  plants. 

Dr.  Thomson,  from  an  examination  of  this  mineral,  has  been 
led  to  question  whether  oxalic  acid  is  really  contained  in  it, 
but  Kaimuelsberg's  result  renders  it  probable  that  he  did  not 
receive  a  genuine  specimen  of  the  substance. 

TUNGSTATE  OF  IRON. 

Wolftsin,W.    B(ai»liBF«iTB>l<i«,II.Bt.    Primit'mWal&miB,!.     Friuutis  Behnliun 

On,  M.    WoUHquu  ncuofnJai,  D. 

Combination  of  the  oxides  of  tangaten,  iron,  and  manganese. 

Cuin!»Tl>iid.  HiDU-VltoH.         BolwBli.  CniBlHrliDd. 

TDBgatlsuid 74-tU 7351! T3*) 5fr7T 

P™iDiiideofiroo...,lT'594 SOTiS ll-SO IS'SS 
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IMMHO BttHliv.  KXKnOVaiHiuUa.lOIMSIMurdHaKH'UBtii. 

We  obtain  from  the  two  analyses  by  Berzelius,  numbers 
which  approach  very  nearly  to  three  atoms  luDgstaie  of  iron, 
and  one  atom  tungstate  of  manganese,  or  3FTn+MnTn. 
°-  Gr.  71 1  —  7  33.     H.  s:  50  —  5  5. 

Color  brownish- black  ;  is  found  both  mas- 
sive and  crystallized  in  rectangular  prisms. 
Structure  lamellar  ;  cleavage  perfect  parallel 
to  a  plane  which  bevels  the  lateral  edge  be- 
tween r  and  r;  streak  dark  reddish-brown; 
lustre  brilliant,  oflen  metallic;  opake;  and  ia 
brittle ;  —  f  on  t  over  the  apex,  125°  20' ;  r 
on  r  over  M,  101°  5'.  B  B,  it  decrepitates, 
and  fuses  under  a  strong  heat  into  a  black  and 
somewhat  scoriaceoui  globule  ;  it  is  readily  soluble  in  borax, 
and  does  not  act  on  the  magnet 

Wolfram  is  peculiar  to  primitive  rocks ;  and  is  a  common 
associate  of  tin  ore,  particularly  in  the  mines  of  Saxony,  Bohe- 
mia, and  Cornwall.  In  the  former  countries  it  is  found  in 
large  well^leflned  cryslals;  in  the  latter  in  such  abundance  as 
frequently  to  impede  the  working  of  the  tin  ore.  At  Wheal 
Maudlin  in  Cornwall  it  has  occurred  in  pseudomorphous  crys- 
tals, assuming  the  precise  fbrm  of  tungsten.  Greenland,  Sib^ 
ria,  Iiimoges  in  France,  and  the  island  of  Rona  in  the  Hebrides, 
■re  other  localities  of  this  species. 
In  the  Vuited  States,  this  mineral  is  found  in  c<H)sideTable 
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quantity  at  Lanes  mine,  Monroe,  Conn.,  in  an  eitensire  bed  of 
quartz,  accompanied  by  tun^ten,  blende,  (galena,  and  native 
bismuth.  It  occurs  under  aimiiar  circumstances  in  quartz  at 
Trumbull  in  the  same  State.  In  Maine,  at  Bluehill,  with  sul- 
phuret  of  molybdena,  and  at  Jackson,  N.  H.,  accompanying  the 
Teins  or  oxide  of  tin,  discovered  by  Dr.  Jackson.  This  mine- 
ral is  frequently  pseudomorphic,  or  takes  the  form  of  other 
substances,  as  of  carbonate  of  lime,  felspar,  and  tungstate  of 
lime.  (See  the  uble  of  pseudomorphous  bodies,  p.  luxii. 
of  the  fntroduetitm.) 

HUTILE. 

Prinnillca-PTniBidiil  TiUBinin.On,  J.      Fsrilomau  Tiluiom  On,  K.      Riilil,  W. 
TitaM Oifdi, K.    BullLt.Bt.   Kwl Cliide of TUMium, OmnlwA    Tilu* Batik, BL 

This  species  consists  of  titanic  acid  united  with  various  pro- 
portions of  oxide  of  iron.     Formula:  Tt." 

Sp.  Gr.  424  —  4-4.    H.  =  60  —  6-5. 

Usual  color  reddish-brown,  in  which  case  it  is  opake  ;  also 
in  prismatic  crystals  terminated  by  pyramids,  of  a  btood-red 
color,  and  then  translucent  or  transpareuL  It  occurs  in  four- 
or  eight-sided  prisms,  either  single  or  geniculated,  and  com- 
monly striated  longitudinally  ;  also  in  minute  reticulated  cry^ 
tals.  The  structure  is  lamellar.  The  primary  form  is  a  Right 
square  prism ;  cleavage  perfect  parallel  to  M,  interrupted  paral- 
lel to  (f;  the  fragments  possess  metallic  adamantine  lustre; 
cross  fracture  inperfectly  conchoidal  or  uneven ;  streak  very 
pale  brown  ;  brittle ;  acquires  resinous  electricity  by  friction. 
B  B,  it  is  infusible  per  se,  but  with  borax  it  forms  a  transparent 
reddish-yellow  glass,  which,  when  long  in  the  reducing  flame, 
assumes  an  amethystine  color. 

icnUltd  trjiliL 
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«  00  a' 128    IS    t  on  c  over  ■uiiimit    ....  I2S°  08  5  * 

Rutile  is  most  frequently  met  with  ia  Jengtbeaed  priBinatic 
crfBtalfl  imbeilded  in  quartz,  aa  at  Crianlarich  in  PerttiBhire, 
Rooensu  in  Hungary,  Karingbricka  in  Sweden,  Arendal,  St 
Qothard,  and  in  Brazil.  When  the  quarts  is  limpid,  and  is 
cat  and  polished  to  ehow  the  rutile,  its  slender  need le^h aped, 
<v  hair-like  crystals,  sppear  of  a  blood-red  hue  by  transmitted 
light  The  reticulated  variety  occurs  it  SL  Gotbard,  diapoMd 
in  red,  translucent  flat  prisms,  on  crystals  of  rerK>IigiBte.  At 
Sl  Yrieix  in  Franpe,  Horcaejuio  in  Spsin,  and  in  Castile,  it 
forma  remarkable  geoiculaled  twin  crystals,  which  are  often 
of  large  size. 

Nigrin.t  W.  Titaneoxyde  ferrifSre,  H.  Titan  nigrin,  Bl 
Oxide  of  titanium  containing  about  14  per  cent,  of  iron.  Of 
a  hrownish-black  color,  ana  generally  in  loose,  angular,  or 
rounded  masses;  structure  lamellar;  cross  fracture  flat  and 
imperfectly  con  choi  da! ;  lustre  shining;  streak  pale-brown, 'ond 
in  most  of  its  characters  precisely  sirailar  to  rutile.  It  is  found 
in  allurium  in  Ceylon  with  iron  sand,  hyacinth,  &c. ;  and  it 
Ohiapian  in  Transylvania  with  gold,  alraandine,  and  rutile. 

In  the  United  States,  the  most  delicately  acicular,  or  hair- 
shaped  crystallizations,  hare  been  found  in  loose  masses  of 
qnartz,  in  the  vicinity  of  Hanover,  N.  H.  A  specimen  in  the 
cabinet  of  Dartmouth  College,  will  vie  in  beauty  with  any 
brought  from  Brazil.  According  to  Dr.  Jackson,  it  occurs - 
massive,  and  few  ma  considerable  veins  in  the  gneiss  rocks  of  the 
Sonbegan  River,  and  Merrimack  Mountain,  N.  H. ;  also  crys- 
tallized, and  sometimes  in  macled  forms,  in  mica-slate,  at  Cor- 
nish, N.  H.  Very  tine  single  crystals,  with  highly  polished 
planes,  occur  in  the  chlorite  slate  of  Windsor,  Mass.,  and  im- 
bedded in  the  felspar  which  occupies  the  seams  of  the  slate. 
Prcrf*.  Hitchcock  has  also  found  in  the  gneiss  at  Barre,  large 
and  perfectly  formed  prisms  along  with  crystallized  mica  and 
sulphuret  of  iron.     Large  compound  crystals,  of  a  dark  color, 

IklitnitlH.  ThBfinI  (■  on  ■■  onr  •amm)i^M°),wUHiDbTi«H  that  wain  larptlwl 
teflodltupinl  inbi  othii  irorki  nnnbiimd.    Mr.  Br«k  aiid  PnT.  Hinny  luTnnhmd 

laM  uawd  (nthfnii,  hu  ooo  linit  iJn  n1u«>  o/thMe  uftn.  In  u  ir&Dh  on  tha 
bnM  or  mil*,  la  ih>  Lwd.  asd  Edinh.  nO.  kbf .  '^ii.  US'  Ut.  TMobuHnbgi  ii  mj 
nqiHt,  had  pnThnnlj  obulnsd  th*  nlat*  of  i  ^  u  nbora  iiuad,  bol  Um  pISH*  ^ 
«,  mn  Kt  nOeiaali*  parfMt  Kir  Baannmml.  1  kin  UMnAin  lilad,  u  •.turn,  PmC 
MlUn^daUnHnUiDiiorUHirialiML  Uii  aUamd  laliiai  nf  ■  *,  alaMii  aiunli  ««i^ 
-     ■  [Ab.Bb.]  triDBH*UaA«iliit. 
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are  foand  at  Maaroe  aod  HuDtington,  Ct.  The  white  limeMone 
of  Eesex  acd  Warren  coucties,  N.  Y.,  ai  at  Amil;  aad  War- 
wick, and  of  Kiogsbridge,  New  York  county,  according  to 
Drs.  Beck  and  Horton,  furniahea  several  forms  of  crystallized 
mtile;  oflen  in  acicular  four-aided  aetni-tranaparent  prtams,  of 
a  dark  blood-red  color  —  these  prisms  being  united  at  their 
bases,  so  as  to  form  the  ginieuli-temaire.  of  Haiij. 

It  occurs  at  Edenviile  and  Amity,  N.  Y.,  and  is  associated 
with  pargasite  at  the  former  place,  and  with  apinel,  mica,  && 
at  the  latter.  It  is  contained  also  in  the  same  liraeslone  rock 
at  Newton  and  Sparta,  N.  J.,  and  accompanied  by  the  variooa 
interesting  minerals  of  this  region.  The  white  and  grey 
quartz,  which  aboands  in  the  vicinity  of  Georgetown,  D.  C, 
has  lately  added  many  beautiful  crystala  to  ^e  cabinets  of 
American  mineralogists,  and  the  apecimens  are  no  less  i^ 
markable  for  their  perfection,  than  for  the  magnitude  of  tbeir 
(M'fstala,  many  of  them  having  their  terminal  planes  complete, 
and  measuring  three  inches  in  length.  Crystals  of  equal  di- 
mensions, with  highly  lustrous  planes,  have  been  fonnd  at 
Sadshury,  Lancaster  and  Chester  counties,  Penn.,  about  40 
miles  west  of  Philadelphia.  According  to  J.  A.  Clay,  the 
Gnest  geniculated  crystals  are  fonnd  loose  in  the  soil,  and 
these  sometimes  measare  five  inches  in  length. 

TITANIATE  OP  IRON. 

Himlkui.     Hanuximit*.    iHrina.    GraFIffU. 

Compound  of  titanic  acid  and  oiide  of  iron. 

HannHfoits.  iHrins.  Bniil. 

TiunioKiil ST1B7 M-19 n-i 

ProtsiM*  oT  Im  .,..3»TBI> 49-Ba    P*Faiid*....9e4 

rioti)iid*Bf  musinue  3.1T5. <l-OO...aiiuu 9-il 

Be-143Ca)i|u>KiiB.*     IMKMH.BoH.         W-7  BertbiK. 

8p.  Gr.  45—6.     H.  =  5—5-5. 

It  occurs  in  small  black  granular  masses,  which  slightly  a^ct 
the  magnetic  needle,  and  were  first  noticed  in  the  bed  of  a  rivujet 
near  Henaccan,  in  Cornwall ;  and  near  the  rise  of  the  stream 
Iser  t  in  the  Riesengebirge  of  Silesia.  Also  from  Botany  Ba;, 
in  New  South  Wales,  and  <hi  the  shores  of  Siecles  in  Brittany. 

These  ferro-titaniferous  minerals  vary  considerably  in  their 
proportions  of  titanic  acid  and  iron,  and  probably  include 
more  than  one  species.  Regarding  the  mineral  a  compound 
of  one  atom  titanic  acid,  and  one  atom  protoxide  of  iron,  the 
first  analysis  gives  an  excess  of  acid,  and  the  second  a  de- 
ficiency. Tl^  third  comes  very  near  to  a  subsesquititanite  of 
iron.     But  we  shall  omit  the  formula. 

*TboiiiMB>iOiitliaM,ke.,L;.4eS.  \  Whrntat  MmmcmIM  ■adltiii*. 
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Tbe  Hjstitite,  or  lystatiseies  eiienerx  of  Breithinpt,  Bhonld 
probabl;  come  under  this  head,  though  in  crystalline  rorra  it 
approacheB  nearer  to  Ilmenite.  According  to  Von  Kobell,  it 
flonsista  of  titaaic  acid  4324,  protoxide  of  iron  27-91,  peroude 
of  iron  ^'66.  Vod  Kobell'a  Basanomelan,  and  Breithiupt's 
trappischts  eistnerx,  seem  to  follow  in  the  aame  class.  The 
latter  occurs  in  cubes  and  octahedrons. 


WoMlla  TituilnOn,  aUaa/w.     BiwklM,  Lag.     (.An.  ^  PhU,  McMtf  ivh^ 

Contains  titanic  acid,  with  some  traces  of  iron  and  mangft- 
Kse,  but  it  has  not  been  analyzed. 

H.  =5  5  — 60. 
Primary  form  a  right  rhombic  prism  of  100°  and  SC.     The 
ire,  e  on  e  101°  37',  e  on  e'  (opposite  side)  136° 
r  h  140°. 

In  crystals  of  a  hair-brown  color,  passing 
into  deep  orange-yellow,  more  or  less  trans- 
lucent ;  streak  yellowish-white  ;  lustre  bril- 
i  liant,  metallic-adamantine.  Insoluble  and 
indecomposible' in  boiling  muriatic  acid, 
even  when  reduced  to  powder.  Alone  on 
charcoal  it  is  infusible,  but  it  is  entirely 
soluble  and  forms  a  brownish-yellow  glasa 
with  salt  of  phosphorus. 

This  species  occurs  in  extremely  beautiful 
crystals  with  anatase  and  Crichtonite  at 
Bourg  d'Oisans  in  Dauphin^,  and  was  first  noticed  by  M.  Soret 
It  occurs  also  on  the  Tete-noire  in  Savoy,  and  in  large  distinct 
^^stalB.'Boraetimes  half  an  inch  in  diameter,  at  Tremadoo  in 
Wales.  It  is,  however,  a  rare  mineral,  and  the  locality  is  sUfH 
posed  to  be  exhausted.  According  to  Joseph  A.  Clay,  a  sinsle, 
but  Tery  perfect  crystal,  not  distinguishable  from  Brookite,  has 
been  lound  at  Phenixville,  on  the  Reading  rail-road,  Fenn., 
associated  with  pearl  spar. 

CHICHTONITE-t 
rnOijdalt  Tiuat,  B.    Ciiclitoiilu,  BnnM.    Sidnn  mentoniu,  S. 

Sp.  Gr.  40.     H.  =  4-5. 

It  occurs  in  small  crystals  in  the  form  of  acute  rhombcnds, 

having  the  summits  replaced,  and  being  otherwise  vtrioiulj 

modified  by  secondary  planes;  the  only  cleavage  is  at  right 
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anglea  to  the  »xls  of  the  rliomboid,  i .  t.  psraliel  to  the  plane  a. 
Color  bluish-black,  opake,  and  of  a  briiliaat  metallic  loatre; 
the  ciosa  fracture  conchoidal  and  shining;  alreak  deep  black. 
Infusible  B  B,  but  with  salt  of  phosphorus  affords  s  glaai 
which  becomes  red  on  cooling.  It  does  not  affect  the  magnet. 
.Crichtonite  is  classed  by  BcTzelius  with  n 


P  onF ■.  .    efSC 

F  W  P'  CD  P"    .  .  .  .  il8   45 

. on  a   .....    n   11 

P"  on  a 83  » 


It  occurs  accompanyiug  anatiae,  and  on  rock  crystal,  at  St. 
Chriatophe,  near  Uiaans,  in  Dauphine.  It  has  not  been  anal- 
yzed, but  it  is  supposed  to  contain  titanic  ac.d  and  iron.  Bj 
some  it  is  included  with  (he  nest  species.  At  Amity  -and 
Honro^,  Orange  county,  N.  Y.,  a  mineral  supposed  to'  be 
Chrichlonite,  but  which  has  not  been  analyzed,  occuia  in  black 
shining  cryalals  imbedded  iit  terpentine  and  white  limestone, 
accompanied  by  Brucite,  spinel  and  rutile.  The  mineral  in 
broad  laminated  mas^a,  founfl  at  Washington,  Conn.,  formertj 
referred  to  thia  apeciea,  and  now  described  as  a  new  mineral 
by  Pro£  SheparJ,  under  ibe  name  of  Waabingtonite,  seems  to 
bdong  to  the  next  species.    > 

ILMENITE." 

>!*,  H.     Ilmtnil,  I^    Kil|>l«li>pliu,  BttimtL     Blihn 

^ination  of  titanic  acid  and  oxide  of  i 


3766 3M» 


isr^:::::;:::::. 

OxMa  of  ebroiiu  . . . . . 


l(n-J7  Houidai.  K-XMtttaia.         IDOgoKtML 

Foimnla  from  the  mean  of  the  two  first  analyses :  FT+F^'t. 
Sp.  Or.  4  4  — 4-8.     H.  =5-0  — 5-2. 

Occnra,  though  rarely,  in  irregular  opake  crystals  of  a  dark 
iron-black  color;  gfcnernlly  massive.  Primary  form  an  acate 
rhomboid  of  8.5°  59*  and  04°  1'.  Cleavage  perfect  parallel  to«; 
lustre  imperfect  metnllic;  streak  black;  fracture  conchoidal; 

•  From  lu  looiUI;,  tlia  Uka  Hub  ia  BUwui 


:.:.i,2.c  I!,  Google 
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■lightly  affects  the  magnet    B  B,  od  charcoal  it  is  infusible, 
but  with  fluxes  comports  itself  like  oxide  of  iron. 


Thia  species  occurs  imbedded  in  serpen  line ,  and  associated 
with  apatite  and  aparr;  iron,  at  Inglisberg  near  Hoff,  in  the 
Gastein  Valley,  Saitzburg.  It  is  also  met  with  massive  and 
compact  at  Eggeraund  in  Norway,  aud  imperfectly  crystal- 
lized at  Ilmensee  and  Ekatherineburg  in  Siberia.  It  was  first 
described  by  Prof.  G.  Rose. 

Wabbinotonite,  Shepard.  The  earliest  notice  we  haffl 
of  the  mineral  now  known  by  this  name,  is  in  Shepar^s 
Minerahgif,  vol.  i.  p.  150,  where  it  is  described  nnder  tha 
species  Cricbtonite.  The  disco»ery  of  other  localities  of  the 
mineral  having  since  afforded  some  belter  defined  crystals 
which  are  plainly  distinct  from  those  of  Cricbtonite,  Prof. 
Shepard  baa  supposed  ihem  to  belong  to  a  new  species. 
But  they  seem  to  agree  very  nearly  with  Ilmenite  or  Axo- 
tomous  iroa,  and  they  have  therefore  been  here  introduced 
>a  a  variety  of  that  mineral,  appearing  under  a  different 
secondary  modiRcstioD.  Fig.  2  baa  been  copied  from  an 
article  by  Prof.  Shepard  in  the  Am.  Jour,  of  Science,  vol. 
zlviii,  p.  364.  The  faces  are  not  sufficiently  perfect  for 
measurement  with  the  reflecting  goniometer,  but  planes  P  P, 
which  had  been  varnished,  afforded  an  approximate  angle  of 
86°.  The  replacing  planes  are  the  most  brilliant,  and  they 
sometimes  convert  toe  crystals  into  regular  hexahedral  tablea. 
Cleavage  very  perfect  parallel  with  P,  affording  planes  more 
brilliant  than  the  natural  ones.  Fracture  uneven;  lustre  im- 
perfectly metallic;  color  iron<b)ack  or  greyish-black ;  dightly 
magnetic.  According  to  Prof  Shepard,  in  specific  gravity 
and  hardness,  this  mineral  rather  exceeds  axotomous  iron; 
but  in  isomorphous  minerals,  in  which  the  constituents  re- 
place each  other  in  various  proportions,  we  may  well  conceive 
that  these  characters  are  liable  to  vary,  no  less  than  the  blow- 
pipe characters.* 

Thia  variety  occurs  at  Washington,  Litchfield,  and  South 
Britain,  Conn.,  at  Westerby,  R.  I.,  and,  according  to  Prof. 
Shepard,  at  Gosheo,  Mass. 
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H0H8ITE.- 
■ohdM, £«|r.    (na, Mf,ti'ta*^il9K.}    UaelMnUa Im On, a<f«A 

Scratchei  glasi  easily. 

Primary  form  a  Rhomboid  of  73°  45'.  Occuri  in  twin  crys- 
tals, flacteaed  in  a  direction  perpendicular  to  the  axis,  present- 
ing the  aspect  of  small  flat  tables,  nearly  circular,  with  alter- 
nate re-entering  and  salient  angles  on  their  edges.  Clearage 
not  observable ;  color  iron-black ;  opake  ;  with  a  perfect  me- 
tallic lustre;  brittle;  does  not  act  on  the  magnet. 

This  species  was  noticed  by  Lery  on  a  specimen  which 
was  understood  to  be  from  Dauphin^.  It  has  not  been  anal- 
yzed, but  it  seems  to  stand  in  very  near  relation  to  Grichtoniie. 


■IfuMnn.B.  T*»- 


ullu.j.  A.    FmiHlfc  Tuuhin  On,  H.    Cotu 

Combination  of  columbic  acid  with  the  protoxides  of  iron 
and  manganese. 

Ktmilo.  BnMbo.  ZUHta. 


FniwiideorirM T-S... 


,    If«w  Londn,  Cosn-  Bod«Di 


»S  Borkonkf.  9S4  VofsL        1004  WoUutofi.  lOO-TS  Tlidiimi. 

The  first  specimen  from  Kimito  analyzed  by  Berzeliua,  the 
third  from  Taroela  by  Nordenskiold,  and  the  sixth  from  Con- 
necticut by  Wollaston,  give  almost  exactly  one  atom  of  colum- 
bic acid  to  one  of  the  bases  —  protoxides  of  iron  and  man- 
ganese. It  is  evident  that  the  iron  is  substituted  for  the 
manganese  partly  in  the  third  specimen,  and  wholly  in  the 
sixth.  In  the  first  analysis  the' atoms  of  CI  are  3-27,  of  F  1-60, 
of  Mn  1-64.  In  the  sixth,  CI  3-51,  F  333— wilh  this,  includ- 
ing the  manganese  with  the  iron,  the  third  very  nearly  agrees. 
Whence  we  obwin  the  formula,  FCl+MnCJ,  or  simply  FCl. 
Sp.  Gr.  6-3  — 6g.     H.=:60. 

t  Calunbilg,  fitts  iu  hirJn^  be«n  lint  dUcorand  In  AiMriai  wbwW*  CahMbiSK, 
Iba  dflHfuUoo  of  th*  pan  DMtil,  »  nuaed  bj  JiULcheU. 
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Color  greyiflh  or  browuiBh-blsck;  itoccnrs  in  single  crys- 
tals, and  in  amali  crjBtalline  masBes;  the  crystals  are  mostly 
incomplete,  bat  possess  the  general  form  of  quadrangular 
pHsms,  atriated  longitudinally,  shining  externally  and  vart- 
onsly  modifled.  The  primary  form  as  determined  by  Brooke 
is  a  Right  rectangular  prism.  Clearage  parallel  to  M  and  T, 
rather  distinct;  streak  brownish-black.  It  is  opake,  scratches 
glass,  and  gives  sparks  with  the  steel.  Alone  B  B,  none  of 
the  varieties  of  tantalite  suffer  any  change;  with  borax,  how- 
ever, those  of  Kimito  and  Finbo,  which  UHitain  large  propor- 
tions of  columbium,  dissolve  slowly  but  perfectly,  communi- 
cating to  it  a  faint  green  color;  those,  on  the  contrary,  which 
contain  less  columbium,  fuse  readily  into  a  black  or  extremely 
dark-green  and  almost  opake  glass.  In  heated  sulphuric  acid 
it  it  partly  soluble,  but  it  is  wholly  decomposed  by  fusion  with 
talphate  of  potash. 


P  00  M  or  T  .  .  .  .    BO"  00'— Brooke. 

M  on  T 90  00  " 

PoDol  oral'  ...  136  SO  " 

e 120  00  ■■ 

T  on  dl IM  SO 

tt2 114  SO  « 

e IBO  00  " 

P  on  6 ISO  SI  —Dana. 


iD  of  tb«  two  last  fi^ni  la  revened. 

The  moat  crystalline  foreign  varieties  of  this  species  have 

occurred  at  Bodenmais  in  Bavaria,  associated  with  beryl  and 

ttraoile.    It  is  obtained  in  granite  at  Kimito  Id  Finland,  at 
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Finbo  near  Fahlnn  with  topai,  sad  at  RKbenstein  iteti 
Zwiesel  in  Bohemia. 

Id  the  United  States  this  mineiil  occurs  at  Haddam  and 
Hiddletown.  Conn.,  accompanying  the  chiysoberyl,&.c.,  at  the 
former  place,  and  imbedded  in  felspar  with  uranite  and  nitiJe, 
at  the  latter.  The  crystals  present  very  regular  and  highly 
finished  planes,  and  thoagh  usually  small,  bave  sometimes 
been  met  with  sereral  inchea  in  length,  and  in  one  instance,  of 
fourteen  pounds  in  weight  Prof.  Johnston,  of  the  Wealeyan 
University,  poosesses  one  of  these  gigantic  crystals,  and  has  pub- 
liahed  a  description  of  it  in  tbe  Amer.  Jour,  of  Science,  '"  p. 
387.  Fig.  3  is  giren  on  the  authority  of  Dr.  Torrey,  and  fig.  4, 
has  been  copied  from  a  paper  by  J.  D.  Dana".  At  Chester&ld, 
liass.,  very  distinct  crystals  have  been  found  in  granite  with 
beryl  and  tourmaline.  According  to  Shepard,  large  and  per- 
fect crystals  were  formerly  found  at  Ackworth,  N.  H.,  but  the 
locality  appears  to  be  exhausted.  Columbite  was  first  discor- 
ered  near  New  London,  Conn.,  and  the  specimen  now  in 
the  British  Museum,  originally  examined  by  Hatchett,  and 
subsequently  by  Wollaston,  came  from  thb  place,  and  was 
sent  by  Gov.  Winthrop  to  Sir  Hans  Sloane. 

TorrdUtt  of  Dr.  Thomson.  In  the  fourth  relume  of  the 
ttecords  of  Oaural  Science,  Dr.  Thomson  has  given  the 
description  and  analysis  of  a  mineral  sent  to  him  by  Dr.  Tor- 
rey as  Columbite,  and  which  he  baa  named  Torrellite,  as 
a  new  species,  in  honor  of  that  gentleman.  It  came  from 
Middletown,  the  well  known  locality  of  Columbite.  In  hard- 
ness and  specfic  gravity,  it  is  much  inferior  to  the  Bohemian 
Columbite,  but  is  similar  in  its  characters  B  B.  From  the 
measurement  of  an  imperfect  crystal.  Dr.  Thomson  deter- 
mined the  primary  form  to  be  a  Right  oblique  prism,  thaa 
differing  from  Columbite,  the  primary  form  of  which  is  a 
Rwht  rectangular  prism.  M  on  T  (mean  of  several  trials) 
64^  SO',  (see  fig.  11,  p.  xxix.  of  (he  Introduction  to  this 
vol.)  T  OD  a  plane  replacing  the  acute  lateral  edge  G,  152°, 
M  on  the  same  plane  1 10°  30'.  The  opposite  acute  solid 
angle  B,  is  replaced  by  a  triangular  plane  inclining  on  the  ad- 
jacent edge,  at  an  angle  of  about  143°  45'.  Proporticms  be- 
tween the  length  and  breadth  of  the  crystal,  apparently  the 
same  as  in  columbite.  Color  black,  or  much  darker  thaa 
columbite ;  surface  irridescent,  with  a  play  of  blue  and  greeo 
cdorsi    lustre   imperfectly  metallic,  almost  resinous,  being 
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very  similar  to  that  of  cherry  coal.  Stractara  foliated  paral- 
lel trith  M.  CiOBS  fi-acture  granalar.  Opake.  Its  analysis 
afibrded  these  products : 


pTDUiidaar 
Fraloxideof 
Wuu 


These  nnmbers  correspond  with  two  atoms  dicolambate  of 
iron,  end  one  atom  dicolumbate  of  manganese.  Formula, 
as  giren  by  Dr.  Thomson  :  2F»CI+Mb=C1. 


eUariUCIuoiBinn.N.   EiieoshraiB, L.   Frifiiutii:C)iraiiHOr«.J.  OcUliBdnl  CI 

Combination  of  oxide  of  chromium  with  peroxide  of  iron 
alumina. 


lOOKI  Usfier. 
O.Nl»orch™ou»^.5l<: 

S7-W  TbauMO.           <W«  a*jb«1. 

tM  Bgrtlun.  W-ll  flaflHrt. 

Vauquelin,  who  first  discovered  chrome  in  this  minernl,  con- 
sidered it  a  combination  of  chromic  acid  with  oxide  of  iron, 
but  Laugier  has  shown  that  the  chromic  acid  was  formed  in 
the  process  by  igniting  the  mineral  with  potash.  Dr.  Thom- 
son supposes  the  silica  shown  in  these  analyses,  to  have  been 
mechanically  mixed  with  the  specimens,  in  consequence  of  suf- 
ficient care  not  having  been  used  in  selecting  pure  crystals.  His 
analysis  was  obtained  firom  perfect  octahedral  crystals,  and  it 
gave  only  a  trace  of  silica,  approaching  very  nearly  to  two  atoms 
oxide  of  chrome,  one  atom  peroxide  of  iron,  and  one  atom  alumi- 
na. As  the  oxide  of  chrome  is  supposed^to  act  the  part  of  an  acid, 
the  formula  is  thus  stated  :  FCh+AlCh.  If  we  suppose  with 
Kammelsberg  and  others,  that  this  mineral  in  its  purest  state 
is  only  oxide  of  chrome  aud  protoxide  of  iron,  or  FCh,  it  cor- 
responds with  pleisto-magnetic  iron  ore,  the  form  of  which  it 
assumes,  the  peroxide  of  iron  being  replaced  by  oxid^  of 
chromium. 

*  Whit*  BUltl. 
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Sp.  Gr.  4-3  — 4-6.  H.:=5-5. 
Occurs  tnasaiTe,  dissemtuated  ia  graJDS,  and  crystallized  in 
the  Regular  octahedron,  which  is  ilB  primary  form ;  cleaTige 
parallel  to  all  the  planea  of  that  figure ;  color  iroo-black  or 
broffuiah-black ;  the  miBsive  has  BometimeB,  though  rarely,  a 
perfectly  lamellar  elructure,  the  fracture  being  commonly  im- 
perfect conchoidal  and  uneven,  with  a  shining  and  somewhat 
metallic  lustre;  occasionally  magnetic ;  has  a  brown  streak, 
and  is  opake.  Insoluble  in  nitric  acid,  and  infusible  BB, 
without  addition,  becoming  magnetic  when  exposed  to  the 
Inner  flame ;  but  with  borax,  or  salt  of  phosphorus,  it  melts 
slowly,  though  completely,  and  tm  cooling  exhibits  the  line 
green  of  the  oxide  of  chrome,  which  becomes  still  more  in- 
tense on  the  addition  of  tin.  When  fused  in  powder  with 
soda,  it  gives  a  yellowish  dross,  cdored  by  oxide  of  chrome. 


P  on  P  or  P" 109"  Iff 


Chromated  iron  forms  irregular  veins  in  serpentine  at 
Gassin  in  the  Department  dn  Var,  near  Nantes  ;  in  the  Gulsea 
mountains  near  Kraubat  in  Styria;  in  the  Uralian  mountains 
ofSiberia;  in  the  Shetland  isles  of  U net  and  Fetlar;  near 
Portsoy  in  Banffshire ;  and  in  St.  Domingo,  it  is  found  in  oc- 
tahedral crystals. 

In  the  United  States,  very  perfect  and  brilliant  octahedral 
cryatala,  with  tbeir  edges  replaced,  are  found  in  the  serpentine 
of  Bare  Hills  near  Baltimore,  Md.,  and  also  at  Hoboken,  N.  J., 
imbedded  in  serpentine  and  dolomite.  It  occars  also  at  Mil- 
ford  and  New  Haven,  Conn,,  and  at  New  Fane,  Vt, 

Its  large  proportion  of  chrome  renders  this  a  highly  valuable 
ore.  It  is  employed  as  a  pigment,  —  yielding,  in  combinatitHi 
with  the  oxides  of  other  metala,  green,  yellow,  and  red  colors, 
which  are  used  in  oil-painting,  and  coloring  porcelain. 

HA0SMANNITE. 


BiaillMDnlM,  Itdi.    Pnamldtl  HanniHig   On. 
Oiidi  B7dnt«,  H.     etttiF[cli«F  Sohwui  Bnni 


Anhydrous  red  oxide  of  manganese,  mixed  with  a  small  pro- 
p<»tion  of  the  peroxide.    The  analysis  by  Dr.  Turner,  gave 
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red  oxide  of  niBiiEaDese  93-098,  oxjgen  0-315,  water  0'436, 
barylea  O'lll,  silica  0'3^.  The  red  oxide  of  manganese 
{ozidum  mangtouso-manganicum  of  Arfwedson)  consists  of  one 
atom  protoxide,  and  two  atoms  sesquioxide  of  manganese.  As 
the  other  ingredients  are  doubtless  accidentai,  the  formula  for 
this  mineral  is  therefore,  MnMn'. 

Sp.Gr.472  — 4  8.  H.  =  5-0  — 5-5. 
It  occara  massive  and  crystallized.  Its  primary  form  ia  an 
octahedron  with  a  square  base.  Cleavsge  indistinct  parallel 
with  tlie  octahedral  faces,  but  resdlly  obtained  parallel  with 
the  base.  Color  iron-black,  opake ;  very  hard,  and  affords  a 
dark-reddish  or  chesnut-brown  powder.  Lustre  imperfect  me- 
tallic On  charcoal  in  a  strong  heat  it  fuses  on  the  edges ; 
with  borax  readily  forms  a  deep  violet-blue  or  almost  black 
globule ;  and  with  soda  produces  a  green  colored  scoria.  Is 
insoluble  in  muriatic  acid,  but  is  decomposed  by  heated  snl- 
pfauric  acid. 


Hausraannite  is  found  in  vei^j  of  porphyry,  along  with  other 
ores  of  manganese,  at  (Ehrenatock  near  Umenau  in  Thuringia ; 
at  Ihlefeld  in  the  Hartz ;  and  at  Lebanon  iu  PennByWania, 
United  States.  The  most  distinctly  crystallized  specimens  are 
met  with  at  Ftamont  in  Alsatia;  but  it  is  on  the  whole  not  a 
common  species.  The  summits  of  the  pyramids  are  sometimes 
replaced  by  low  four-sided  pyramids. 

BRAUNITE.' 
8raafajln>04>  UuftDate  On,  H .  Bnah)^]rp°iu  Muifuvn,  I^  HufiDV  paTitoaivfl,!). 

It  is  an  anhydrous  sesquioxide  of  manganese.  The  variety 
from  Elgersburg  yielded  to  Turner,  protoxide  of  manganese 
86-94,  oxygen  9 85,  water  095,  and  baryta  2'36.  Divided  by 
the  atomic  weights,  the  atoms  of  oxygen  are  very  nearly  half 
those  of  the  protoxide  of  manganese ;  it  ii  therefore  a  aesqni- 
oxide.    Formula :  Md. 

Sp.  Or.  4-8— 4-9.    H.  =  60— 6-5. 

•  N*m«]  bj  Tinur  iDd  Hildhi|«,  In  oompUmnl  to  Ibaii  ontaal  IH«id  Mr.  Bmu  at 
a«hl.  A  nJuiblo  plpsr  by  Ibna  (•nOviniiii,  on  tbs  Miniul—iM  Miinwh,  hu  bMB 
piAlahtd  la  th*  Bdinb.  Tnu.  lii.  IIB  ud  113. 
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Primary  form,  an  Octahedion  with  a  square  base  wbote 
races,  according  to  Haidinger,  are  iaclined  at  angles  of  109° 
58',  and  106°  39'.  Secoad&ry  form  the  same,  occaaionaJlj 
truncated.  Occurs  both  CTystalline  and  maasiFe,  frequently 
fibrous  and  divergent,  of  a  dark  brownish-black  color,  with  an 
imperfect  metallic  lustre  ;  streak  black  or  alightly  brownish ; 
cleavage  distinct  parallel  to  the  facea  of  the  primary  ;  fracture 
uneven ;  brittle.  It  is  soluble  in  muriatic  acid,  leafing  a 
trace  of  siliceous  matter.  B  B,  on  charcoal  it  is.per  le,  infu^ 
ble,  but  asaumes  in  the  reducing  Same  a  reddish  color.  With 
borax  it  melts  witha  slight  etTervescence. 

This  species  of  manganese  forma  veins  in  porphyry  al 
CEhrenslock  near  Ilmenau,  at  Eigersburg,  Friedrichsroda,  and 
elsewhere  in  Thuriugia ;  also  with  red  epidote  at  8l  Marcel 
in  Peidmont.  Besides  its  superior  hardness  to  other  ores  of 
manganese,  the  direction  of  its  cleavage  parallel  to  the  facea 
of  the  pyramid,  sufficiently  distinguishes  this  species  frran 
Hausmannite,  in  which  the  cleavage  always  takes  place  par- 
allel to  the  base. 

PYROLUSITE.' 
FruDwtia  Mbdiush  On,  U.     UAnjaDui  pritrnKtievi,  D.    Qttj  on  of  Mim«im^ 

It  IB  an  anhydrous  binoside  of  manganese,  united  with  sere- 
ral  accidental  substances. 

giBDiidsBrntDfUHC.W'M 97-83^ 9(Ha 

8iliM... '."'.'.'.'.'. '.'.".'.'.  tt»'.'.'.'.'.'.'.'.'.'.'.'.'.'.  0-il3.'.'.'.'.'.'.'.'.'.'.'.'.'.  0-840 
PaniUaoriniu DO) O-IKM O-lsa 

l(U-WArfW*d«ii.  lOO-OWOr.TgnMr.    IMHtU  Or.  Tt«M«o. 

F<ainula:   Hn. 

Sp.Gr.4-6— 4-9.     H.=2-0— 25. 

Primary  form  a  Right  rhombic  prism.  Color  iron-black, 
•ome^mes  bluish ;  opake ;  lustre  metallic ;  streak  black ; 
cleavage  parallel  to  M,  v,  and  w. 
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B  B,  at  a  powerful  beat,  in  the  redaciog  flame,  it  becomes 
browaJBb-red,  but  does  not  fuse  ;  is  soluble  witb  brisk  effei- 
vesceuce  id  borax,  coloring  the  globule  of  an  ametbyBtine  tinge, 
but  yields  do  water  wheD  heated  in  the  matrass. 

Id  aa  ecoDomical  point  of  view,  pyroluaite  is  the  ore  of  man- 
ganese properly  so  called,  and  is  extensirely  worked  in  many 
countries,  particularly  at  Ilmeaau,  Friedricbsroda,  Elgeratiurg, 
and  other  places  in  Tburingia.  The  mines  of  Ehrensdorf,  neu 
Maehritch'Triehau  in  Moravia,  afford  annually  many  hundred 
tons  of  this  ore  ;  and  in  Cornwall,  Devonshire,  Saxony, 
France,  Hungary,  and  other  countries,  it  is  of  more  or  less  fre- 
quent occurrence.  In  all  these  localities  it  is  associated  with 
psilomelane,  from  which,  however,  it  is  easily  distinguished  by 
its  greatly  inferior  hardness ;  indeed  it  is  generally  so  soft  as, 
even  in  crystalline  specimens,  to  soil  the  finger  when  hsDdled. 
At  first  sight  it  may  be  confounded  with  certain  crystallized 
varieties  of  antimony ;  but  its  dark  steel-grey  color  is  sulBcieDU 
]y  characteristic ;  and  if  not,  the  blowpipe  will  distinguish  it, 
pyrolusite  being  perfectly  iufnaible,  while  antimoDy  yields  even 
to  the  flame  of  a  candle.  —  A  lion's  Matuial.  The  annual  con- 
Buraption  of  this  ore  in  Great  Britain  is  about  30,000  tons, 
nearly  a  third  of  which  is  consumed  in  Glasgow.  —  Thonuint. 

In  Nova  Scotia  and  New  Brunswick,  it  is  frequently  met 
with  in  scattered  masses  through  the  new  red  sandstone,  bat  it 
does  not  occur  in  regular  beda. 

In  the  United  States  this  mineral  frequently  accompanies 
the  deposits  of  brown  heamatite  iron,  and  is  both  massive  and 
in  crystala.  BcDDington,  Vl.,  has  supplied  the  largest  quanti- 
ties of  the  massive  variety.  Salisbury  and  Kent,  in  Gonn., 
Richmond  and  Lennox,  Maia.,  have  afforded  many  distinctly 
crystallized  specimens. 

GREY  OXIDE  OF  MANGANESE. 

HANOANITE. 

Oru  BniurtaiiHR,  W.     HannitaH  OilU  llBUlloldt,  H.    rrtnaatoiM  UiBfiHn 

On,  M.    Hufuiiu,  BmJaigtr.    PrimuUe  Hin|aiiBu  On,  J.    HTdnud  Dtuuiidi 

ofUufUHi,  nrar.    AwrJiw,  Bnimt     MinfUiii  rbanbUm,  IX 


According  to  Dr.  Thomson  this  mineral  is  a  hydrated  sea- 
qnioxide,  and  differs  ftom  Brauaite  only  in  containing  one 
atom  of  water.    Formula :  Hn'Aq. 

Sp.  Or.  4-31  —  4-4.     H.  =  4-0 — 4  3. 
33* 


liotizeobv  Google 


880  HAIIYt  KBTALS  AMP 

Coloi  iteel^ey,  paatiog  into  iron-black  ;  oecors  in  priunft- 
tic  crysttlB,  which  are  oocuionally  modified ;  cleaTcs  readily 
aad  with  brilliaot  iurfacea  parallel  to  the  literal  planes  of  a 
Right  rhombic  prism  of  lOO  and  80°*  (the  primary  form),  and 
both  it!  diagonals.  It  occurs  also  in  acicolar  crystals  longita- 
dinally  striated,  either  diverging,  or  confusedly  intersecting 
each  other  ;  also  massive,  with  a  fibrous  itrnciure,  or  having  a 
granulaT  or  earthy  texture  ;  lustre  imperfect  metallic;  opake, 
except  in  the  thinnest  fragments,  which  exhibit  a  feeble  trans- 
lucence;  btittle;  marks  strongly  when  rubbed,  ^ving  a  dark 
reddish-brown,  and  in  the  massive  varieties  a  black,  streak. 
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B  B,  it  yields  water  in  the  matrass.  Per  $e,  it  is  infusible, 
but  assumes  a  reddish  tinge  in  the  oxidating  flame.  With 
borax  it  aSords  a  Tiolel-blue  colored  globule.  It  ia  insoluble 
in  nitric  acid,  but  in  muriatic  it  gives  off  chlorine,  and  dissolves 
without  residue ;  when  exposed  to  a  powerful  heat,  oxygen  is 
disengaged. 

This  IS  the  purest  and  most  beautifully  crystallized  ore  of 
manganese.  It  occurs  both  in  primitive  and  secondary  forma- 
tions, in  veins,  beds,  snd  irregular  masses.  Its  principal 
locality  is  Ihleield  in  the  Hartz,  where  it  is  associated  with 
calcareous  spar  and  barytea,  in  veins  traversing  porphyry.  It 
occurs  also,  though  less  abundantly,  in  Bohemia,  Alsatia, 
Saxony,  Aberdeei»hire,  Cornwall,  and  at  Undenaes  in  West 

•Aoooidlif  to  HMlw,ta>  4Vm1  eO>  IV. 
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GotUaod.  It  is  distiDguiahed  from  pyrolusite  b;  iU  sDperior 
hardness  and  characteristic  brown  streak,  wfaich  sometimw 
q>peara  black  until  a  portion  has  been  abraded. 

PSILOUELANE* 

DMkmMl  MuftHH  On,  H.    Oosput  ud  Flbnm  HMopimn  On,  n  BlKk  Haat- 


BUckl 

■•  0«id*  Bjilm*  Concim 


Noa-Bujlirtig, 


lOO-OOO  Tarasr.       lOOOBsitUu. 

Formula,  by  Dr.  Thomson  :  2MnBBr+5MaAq. 
Sp.  Gr.  40  — 415.     H.  =  50  — 6-0. 

Crystalline  form  unkDown  ;  massive  and  botryoida] ;  color 
black,  passing  into  dark  ateei-grey  ;  lustre  imperfect  metallic  ; 
opake  ;  streak  brownish-black,  and  shining;  tJearage  and  frac- 
ture not  observable.  B  B,  it  colors  glass  of  borax  violet-bine, 
like  other  ores  of  manganese;  and  is  completely  soluble  in 
muriatic  acid,  with  the  exception  of  a  small  quantity  of  silica. 

This  species  is  frequently  associated  with  pyrolusite,  some- 
times even  alternating  with  it  in  layers  of  different  thickness; 
and  occnrs  in  botryoidal  and  st a lacti tic-shaped  massea  in 
Devonshire  and  Cornwall;  at  Ihlefeld  in  the  Harts;  in  the 
district  of  Siegen  in  Hessia;  and  at  several  places  in  Saxony, 
Silesia,  and  Bayreulh.  The  Romaniche  variety  possesaea  a 
somewhat  higher  spec i lie  gravity. 

TARVACITE.t 

Kilurd  naiv'-    iPlia.Jlltg.^iduntt,T.3K.) 

This  mineral,  firat  named  and  described  by  R.  Phillips,  ia 
composed,  according  to  hia  own  analysis,  as  follows : 

oi.Ma.r. !!!!!!!]3^8 

Wnur 5-« 


•r  botiygMii)  fgnn,  ibiI  bluk  cahH. 
t  Fran  hi  aorniinf  in  U*  oovntj  of  Wirwitk. 
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These  numbers  gire  tno  atoma  binoxide  and  two  atoms  ses- 
qaioxide  of  maDganese,  united  with  one  atom  water.  Formo- 
la;  2Mn2Mn+Aq. 

Sp.  Gr.  4-28— 4-Sa 

Color  pej,  not  differing  much  from  that  of  pure  binoxide. 
It  is  composed  of  thin  plates  and  fibres,  without  any  regular 
crystalline  shape,  odea  radiating.  Lustre  metallic;  opake. 
According  to  Dr.  Turner  {^Chaniitry,  p.  430,  snattli  tdititm,) 
this  is  found  in  the  manganese  ore  of  Ihlefeld  in  pseudomor- 
phous  crystals  in  the  form  of  the  six-sided  [wisms  of  calcareous 

HYDROUS   BINOXIDE  OF  MANGANESE. 

This  mineral  was  first  described  and  analyzed  by  Berthier.* 

It  is  contained  in,  or  forms  the  principal  part  of  an  ore  of 

manganese  from  three  different  localities.     The  analyses  Bie 

thus  given : 


PrnliiTlili  nf  nnni>»>n     W  1 

OijFfiD. 1»8 IIJ 

Wuer 1B« IW 

Fanntda gf  Iron  .........  6H)...... ......  1M1. 

Cl«r 3-0 T-O..Q,iuiu.. 


1G« INCt 

71 1»8 

8-9 l«^»*>t 

36 14    f  ' 


loo's  DtrUiigr.    1004  BtrUilgr.      i»«DBRfaw. 

Of  the  first  analysis  Dr.  Thomson  observes,  that  the  whde 
protoxide  of  manganese  to  be  converted  into  the  deutoxide, 
would  require  13-8  atoms  of  oxygen;  but  only  IS-S  atoms 
were  obtained.  Hence  the  mineral  must  have  been  a  mixture 
or  compound  of  11'8  atoms  binoxide,  two  atoms  sesquioxide, 
fourteen  atoms  water.  It  is  obvious  that  every  atom  of  the 
oxides  of  manganese  in  the  mineral,  was  combined  with  an 
atom  of  water.  We  have  then  a  compound  of  six  atoms  bin- 
oxide  of  manganese,  one  atom  sesquioxide  of  manganese, 
seven  atoms  water.  Bat  as  there  is  a  great  variation  in  the 
quantity  of  sesquioxide  in  the  three  specimens,  Berthier  baa 
regarded  it  as  accidental ;  and  the  mineral  may  thus  consist 
of  one  atom  binoxide  of  manganese,  one  stom  water.  For- 
mula: MnAq;  or  6Mn+2Mn+14Aq,  if  we  adopt  the  first 
analysis. 

This  mineral  occurs  in  rolled  masses,  in  a  bed  of  sand  and 
clay.  Color  brownish  black ;  dull;  here  and  there  metallic. 
Its  powder  has  a  slight  chocolate  txAot.  By  ignition  it  loses 
S4  per  cent,  of  its  weight  in  water  and  oxygen,  without 

*  Mmoin  bji  BntUir,  U.  p.  SO.  t  Atom  *B*w«ia|  M  lb*  tt»  tmlrtk. 
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ehanj^ng  its  form,  but  scqniiiag  a  reddish  color.  It  diuolTes 
sJow];  ill  coac«ntrsted  sQiphuric  acid,  to  which  it  communi- 
cates B  fine  violet-red  color.  Oxalic  acid  aitacks  it  readily, 
even  without  heat,  and  two  and  a  half  times  its  weight  of  Ibis 
acid  are  required  to  disoxidise  it  completely.  Sulpharous  acid 
dissolves  it  almost  instantly. 

An  ore  of  manganese  somewhat  resembling  that  above  de> 
scribed,  but  differing  slightly  in  its  com  position  —  the  Hy 
drous  Sesquibinoxide  of  Manganese  of  Dr.  Thomson,  is  found 
in  the  neighborhood  of  Cork.  Its  analysis  gave  Dr.  Tbom- 
aaa,  silica  23'90,  seaquioxide  of  manganese  23  48,  btnoxideof 
manganese  1732,  peroxide  of  iron  28-64,  water  8  05.  To 
suppose  this  mineral  to  be  a  hydrous  sesquibJnoxide  of  manga- 
nese, requires  that  we  throw  out  the  silica  and  oxide  of  iron 
as  accidental. 

WAD. 

Enrllij  UiDfiiiaia.    BlickWaJ.    Hufnnu  lamnni,  D. 

Contains,  according  to  Klaproth,  oxide  of  manganese  68'0, 
oxide  of  iron  6-6,  water  17-5,  carbon  1  '0,  baryta  and  silica  90. 
Specific  Gravity  37,  though  apparently  very  light  when  taken 
in  the  hand. 

It  occurs  of  various  shades  of  brown,  blackish- brown,  and 
grey,  sometimes  approaching  to  steel-grey.  It  is  commonly 
dull,  but  the  grey  possesses  a  glimmering  lustre.  Occurs  inas> 
aive,  botryoidal  and  amorphous,  sometimes  pulverulent;  or  in 
froth-like  coalings  on  other  minerals.  The  massive  commonly 
yields  to  the  nail  and  soils  the  fingers.  From  its  giving  off 
water  abundantly  on  exposure  to  heat  in  the  matrass,  it  is  con- 
sidered by  Berzelius  as  a  hydrate  of  mangHoese. 

It  occurs  principally  at  the  manganese  pits  of  Upton  Fyne, 
Devonshire  ;  in  Cornwall,  the  Hariz,  and  in  Piedmont. 

CUPREOUS  MANGANESE. 

Kophr  HlDgu  «f  111  Qrrmmi.      Hunnne   R)'dnlt   Capciftn,  Klclar.     GnpnoBf 
liui|4aeiv,  J-    Hjuipmu  Cqprifrrui,  U. 

Hydrate  of  the  oxide  of  manganese,  mixed  with  oxide  of 
copper  and  gypsum. 

OiUa  arBunnHe.....T1'IO 

OxHta  or  sDiipir. 4-SO 

Wiur. 9I-I0 

SraiuB 1-OS 

BOua 0-30 


Rammelaberg  has  thus  given  the  chemical  formula  for  ibis 
mineral  —  CuUnH*+^n'>H^ 

Sp.  Or.  31S— 335.     H.  aboat  16. 
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la  found  mBBaive,  in  small  reniform  and  botrfoidal  optke 
groups  of  a  bluish-black  color ;  lustre  reaiuous;  streak  corres- 
poDding tothe  color;  not  briule.  B  B,  it  becomes  brown, but 
is  infusible;  to  borax  or  salt  of  phosphorous  it  communicates 
the  amethystine  and  green  colors  characieristic  of  manganese; 
with  a  mixture  of  soda  and  borax,  grains  of  reduced  copper  are 
obtained.  This  very  rare  mineral  occurs  in  the  tin  mines  of 
Schlaggenwald  in  Bohemia,  and  was  first  distinguished  by 
Breithaupt  and  Lainpadius. 

HELVINE* 
HdviiH,  W.  uul  H.    TitnkadnJQiRKt,  H.  J.    CubniuHiliu  bnilhgdnii,  D. 

Combination  of  silica,  glucina,  alumina,  and  the  protoxides 
of  iron  and  manganese. 

Silin .a^?.?....'. 334DS 

Alumlu !■« I 

GIikLh S-OS |lMM 

rntoiUa  of  nuiHiMa .9B-3$ 31«1T 


Pmloiids  of  Iran 749 MBi 

aiiJ|itiinLariiiu(uH» H-W 14-000 

»7W  flnxUa.       B7-MI  VopL 

There  is  some  uncertainty  as  U>  the  atomic  composition  of 
this  mineral,  owing  to  the  presence  of  sulphuret  of  manga- 
nese. Regarding  this  as  accidental.  Dr.  Thomson  has  given 
the  fwrnula  thus:  FS*+CSs+6MnS. 

Sp.  Gr.  31—33.     H.  =  6-0— 6-5. 

Primary  form  the  Regular  tetrahedron.  Occurs  in  small 
tetrahedrons,  whose  solid  angles  are  replaced ;  of  a  pale  wax- 
yellow  color,  inclining  to  brown  or  aiskin-green;  translucent 
on  the  edges;  lustre  vitreous,  incliningto  resinous;  andstreak 
white,  fi  B,  on  charcoal,  in  the  reducing  flame,  it  fuses  into 
an  opake  globule  of  nearly  the  same  color  as  the  mineral ;  with 
borax  it  melts  slowly  into  a  diaphanous  glass,  which  remains 
yellow  when  cold,  if  the  dissolution  be  not  complete;  and 
which,  when  it  is  complete,  becomes  colorless  in  the  reducing, 
and  of  a  deep  amethystine  tinge  in  the  oxidating  flame. 


ir  P" 109»  »V 
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Schwartzenberg  in  Saxony,  where  it  occurs  in  beds  of  gneiBfl,' 
accompanied  with  garnet,  quartz,  fiuor,  and  calc  spar,  and 
Hortekulle,  near  Modum  in  Norway,  are  the  beat  known  lo- 
calities of  hehine. 

SILICATE  OF  MANGANESE. 

Dr.namKm.    (OWIiw,  Jtc,  L  511.) 

This  mineral  accompanies  the  Franklinite  and  red  oxide    '' 
of  zinc  at  Franklin,  N.  J.     It  was  analyzed  by  Di.  Thomson 
in  1S25,  and  with  the  following  reaults ; 


ih  of  01111(11110  w WiW 


The  atoms  of  silica  are  1482,  and  the  atoms  of  protoxide 
of  manganese  14'60,  showing  the  mineral  to  be  a  simple  sili- 
cate.    Formula:  MnS. 

Sp.  Gr.  4-078.     H.  ~  61i5. 

Color  light  brownish-red.  Massive ;  structure  foliated. 
Two  cleavages  are  very  distinct  at  right  angles,  or  nearly  so, 
to  each  other.  There  is  a  third  cleavage  perpendicular  to  the 
two  others,  but  it  is  very  imperfect.  Hence  the  primary  form 
seems  to  he  a  right  oblique  prism,  which  diiTers  only  by  3° 
or  4°  from  aright  angle.  Lustre  shining  and  vitreous;  opake. 
Powder  light  red,  becomes  brown  by  ignition  and  loses  2'7 
per  cent,  of  its  weight.  It  dissolves,  by  digestion,  in  dilute 
mnrialio  acid  without  efferTescence. 

SESQUISILICATE  OF  MANGANESE. 

This  mineral  occurs  under  precisely  the  same  circumstances 
with  the  last  described,  both  at  Franklin  furnace  and  at  the 
principal  zinc  mine.  Dr.  Thomson  found  it  to  consist  of 
silica  42-40,  protoxide  of  manganese  5072,  protoxide  of  iron 
6'76.  These  numbers  correspond  with  eight  atoms  sesquiaili- 
cate  of  manganese,  and  one  atom  tersilicate  of  iron.  Formula : 
SMnS^H-FS*.  But  Dr.  Thomson  supposes  the  tersilicate  of 
iron  to  be  accidental,  and  the  mineral  to  be  a  pure  sesquisilicate 
of  manganese. 

Sp.  Or.  3-SS6.    H.  =  6-25. 

Color  brown,  with  a  very  slight  shade  of  red.  Texture  fdi- 
ated.  Crystallized  in  six  or  eight-sided  prisms,  which  are  said 
to  be  sereral  inches  in  length,  and  an  inch  in  diameter.    Tei> 
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tare  foliated  with  t  threefold  clearige,  indieatiog  Ibr  the  pri- 
mary form  of  its  crystal  a  doubly  oUiqae  prism.  H  on  T,  as 
meuured  by  Dr.  ThoinaoD,  56^  SC ;  the  iDclination  of  P  to 
the  axia,  about  106°.  Lustre  vitreous;  ahiniog.  Opake.  This 
apeciea  has  been  oaniedFowlerite  in  compliment  to  Prof  Fowler. 

TROOSTITE." 

F«nvliM«M«UamiifllMoam,VPf.Tt<— .    BpMinioi  itwKibiAidm,  D. 

Thia  is  another  of  the  manganesian  salts  found  with  the 
Franklinite  and  other  analogous  substances  at  Franklin,  in 
New  Jersey.  It  is  unlike  the  other  silicates  of  this  metal  in 
toeing  in  large  and  perfectly  defined  crystals.  We  are  in- 
debted to  Dr.  Thomson  for  its  analysis,  as  follows: 


Dr.  Thomsoa  has  giren  this  formula — 3MnS+FS>M-SAq. 
Sp.Gr.  4-0:3;  41.     H.  =  5S. 

Color  greenish,  yellow,  grey,  and  reddiab-brown ;  with  vi- 
treous lustre  inclining  to  resinous;  transpareat  to  translucent 
Primary  form  an  obtuse  rhomboid,  P  on  F  115°,  as  measured 
with  the  common  goniometer.  It  cleaves  parallel  with  the 
lateral  planes  of  the  annexed  figure,  which  represents  the  com- 
mon secondary  form  of  thia  mineral.  These  lateral  plaaes  are 
comparatirely  smooth,  and  shining,  while  P  and  m  are  dull. 
Fracture  conchoidal.    Brittle.    Streak  white. 


■  !■  boHr  gf  PnAMi  g«ud  TrmM,  if  KaAiDla,  Tan 
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B  B,  it  becomes  transpareat  aod  melts  on  the  edges.  With 
borax,  it  dissolves  giving  the  violet  tinge  of  oxide  of  manga- 
Dese.  It  dissolves  with  efierveacence  in  muriatic  acid,  some 
carbonic  acid  gas  being  evolved,  and  silica  remaining. 

NEWKIRKITE. 

Dr.THttun.    [0<iUtu(,*<i.,ii.  SDS.) 

Dr.  Thomson  has  separated  this  from  the  grey  ore  of  man- 
gaoeae,  with  which  it  had  long  been  confounded,  and  has 
given  us  the  following  account  of  it.  Composed  of  binoside 
of  manganese  Sft'ilU,  peroxide  of  iron  40*35,  water  6'70.  For- 
mula: 3MnAq-|-aMnF!>. 

Sp.Gr.  3824.     H.  =3  —  3-5. 

Color  brilliant  black;  lustre  metallic;  splendent.  Occurs 
in  small  needles  which,  when  viewed  through  a  powerful  mt* 
croscope,  assume  the  appearance  of  a.  Right  rectangular 
ptiam.  But  they  are  not  susceptible  of  measurement.  They 
form  a  coating  on  red  hematite.  Opake,  rather  rectile.  Lo- 
cality at  Newiiirchen  in  Alsace. 

BrSILICATE   OF   MANGANESE. 
UupmiH  Oiidt  filicillis,  H.    Slttalaof  Uii^. 

(■ujhlUii  W.   JSpitifliOp  dwnloniu,  D^ 
LiubiiiihTllu.         M*i>  J«MT. 

BiH» WW 4MB 

...«-88... 


iDriroB. Liu« I3.KI.., 


lOO-aa  BaiHliot.       W^  TlwaiMa.      100-38  BeM. 

Taking  the  analyses  by  Berzelius  and  Rose,  which  were  of 
the  purest  specimens,  we  obtain  for  the  constitution  of  this 
mineral,  two  atoms  silica,  snd  one  atom  protoxide  of  manga- 
nese.    Formula:  MnS=. 

Sp.  Gr.  35  — 37.     H.  =5-0  — 55. 

'  of  a  pale  rose-red  color.  The  fracture  is 
even  or  flat  conchoidal ;  it  is  translucent  on 
the  edges,  and  is  very  hard;  lustre  inter- 
mediate between  pearly  and  resinous ;  cleav- 
age apparent  in  two  directions  perpendic- 
ular to  each  other,  exhibiting  as  the  primary 
form  a  Doubly  oblique  prism;  that  parallel 
to  P  highly  perfect.  M  on  T  121" ;  M  cm 
PgS"  to  94°;  TonP  112"  30-. 
Alone  B  B,  on  charcoal  it  becomes  darlc  brown,  tat  fuses 
34 
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into  a  reddiih-brown  or  blick  globule.  With  borax  it  fornua 
Tifdel-colored  glass.  Reduced  to  powder  aad  treated  with 
muriatic  acid,  it  is  partly  dissolved ;  the  insolaUe  lemainder 
assumiag  a  white  color. 

It  occurs  at  Langbaashyttaa  in  Wermeland,  Sweden,  in  beds 
of  iron  ore ;  at  Ekatherineburg  in  Siberia ;  at  Elbingerode  in 
tlie  Hartz;  in  Devonshire  on  Black  Down,  near  Tavistock, 
associated  with  grey  oxide  of  manganese ;  and  in  Cornwsll, 
near  Calington,  in  a  manganese  quarry. 

In  the  United  States  it  occurs  at  Cummington,  Mass.,  in 
rolled  maaaes  scattered  through  the  soil.  Specimens  receotlj 
obtained  are  sometimes  of  a  beautiful  pink  color.  It  is  foaua 
also  at  Franklin,  N.  J.,  with  the  other  siliceous  oompoonds 
of  this  metal. 

It  is  cut  and  polished  by  the  lapidary,  and  employed  fw  in- 
laid work. 

The  Bubstauces  described  by  Leonbard  and  Jasche  under 
the  natnes  of  dialogite,  lomosile,  Toanganae  pyropt,  allagite, 
photixite,  rhodonite,  and  corneous  mtmganeie,  all  from  the 
vicinity  of  Rubeland  in  the  Hartz,  are  evidently  compact  vari- 
eties of  this  species  under  different  stales  of  oxidation,  and  in 
more  or  less  perfect  conditions  of  purity.* 


Oiidanr  msnluaH.If 
Bllic 11 

Cubonleicid 


»S  Da  UaniL    OS-M  Da  HniL    99^  Bnadu.      BMB  Bnalat. 

The  rhodonite  has  frequently  a  fibrous  texture,  and,  as  well 
as  the  photizite  and  corneous  manganese,  presents  various 
red,  green,  and  grey  colors,  which  become  darker  on  expo- 
sure to  the  air.  The  allagite  is  analogous  in  composition 
with  disilicate  of  manganese. 

HYDROSILICATE  OF   MANGANESE. 
OpilmoH,  Bimttat.    Bckwitur  Hupa-Kin*!. 

Consists,  by  the  analysis  of  Klaproth,  of  silica  25,  protoxide 
of  manganese  60,  water  13,  Formula:  MnS+Aq,  or  it  is  s 
simple  hydrosilicate  of  manganese. 

Occurs  compact,  of  a  black  color  and  metallic  appearance ; 

•  Thais  niunai  writ  iBtniacrA  br  C.  P.  JaMh«,  who  hu  d«etlk*d  tkeo  g 
nlu  u  iMftk  ia  Ihi  Tiu&  oftlit  Cnalu  Imp.  lUn.  Bdc,  nL  L  put  Id.  IS 
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Streak  browniah-yellow.  Gkes  off  water  in  the  matrasa,  and 
becomes  grey.  Is  fusible  into  a  green  glass  in  the  reducing 
flame,  and  forms  a  black  one  in  the  oxidating.  Upon  platina 
foil  it  communicates  a  green  color  to  soda.  Is  acted  upon  by 
acids. 
Locality,  Claperude  in  Dalecarlia,  Sweden. 

KNEBELITB." 

Lni  ud  Dittnalr. 

It  contains  according  to  the  analysis  of  Dobereiner, 


The  constitution  of  this  mineral  thus  approaches  very  nearly 
to  one  atom  silicate  of  iron,  and  one  atom  silicate  of  manga- 
nese.    Formula:  FS+MnS. 

Sp.  Gr.  3714. 

Color  grey,  spotted  with  dirty  white,  brownisb-red,  brown, 
and  green;  it  is  massive,  but  the  surface  is  cellular  and 
uneven ;  and  both  internally  and  externally  it  is  glistening ; 
fracture  imperfectly  conchoidnl ;  is  opake,  hard,  brittle,  and 
difficultly  frangible.    No  locsUly  is  given. 

BITSTAHITE. 

It  is  compoaed,  according  to  the  analysis  of  Dnraaa,  of 


The  numbers  show  it  to  consist  of  two  atoms  bisUicate  of 
manganese,  and  one  atom  bisilicate  of  lime. 

Formula:  2MnS*+CalS3. 

Sp,  Gr.  3-1  — 33.     H.  about  70. 

Occurs  in  irregularly  disposed  prismatic  crystals,  having  a 
•omewhat  fibrous  structure,  and  a  pale  grey,  greenish,  or  red- 
dish color ;  almost  opake.  It  occurs,  associated  with  iron  py- 
rites, at  Real  de  Minas  in  Mexico,  and  was  first  noticed  as 
new  by  M.  Buatamente,  id  compliment  to  whom  it  has  been 
named. 

•  AftM  mtw  T«  KHtal  wh>pi*Hau4tk*BimualUDabn«iii«. 
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BULPHUBET    OF    MANGANESE. 
Hanfin  Blnndg,  BrmOnrL     Hiiiliodnl  GlHca  Bknde,  H.     Priimttie  Mio 


Combinatioaof  one  atom  sulphur  and  one  atom  maDganese, 
or  in  parts,  of  manganese  6695,  sulphur  53*65.  Formula  : 
MdSL 

gp.  Qr.  3  95  — 405.    H.  =  3-5— 40. 

Primary  form  the  Cube.  Secondary  form  the  regular  octa- 
hedroQ.  Cleavage  parallel  to  the  primary  faces  distioet; 
traces  parallel  to  its  edges. 

Color  browniah-black,  but,  when  fresh  fractured,  of  a  dark 
sleel-grey ;  it  occurs  massive,  sometimes  botryoidal,  with  an 
imperfect  metallic  lustre;  fracture  commonly  fine  grained; 
streak  dark -green  ;  opake.  B  B  it  fuses  with  difficulty,  and 
only  on  the  thinnest  edges,  forming  a  brownish  scoria;  re- 
duced to  powder  it  is  dissolved  when  thrown  into  acid,  emit- 
ting at  the  same  time  fumes  of  sulphuretted  hydrogen. 

ft  occurs  in  the  gold  mines  of  Nagyag  in  TransylTania, 
with  telluritim,  blende,  copper  pyrites,  and  other  ores  of  man- 
ganese; also  in  Mexico,  and  in  Cornwall. 

ARSENIURET  OF    MANGANESE. 
Anvoiatorifufitmn,  T^PflVoiL    ArfrrlUa  Haoguiicai,  D; 

For  the  discoTCtj  of  this  rare  substance  we  are  indebted  to 
Mr.  Robert  J.  Kane  of  Dublin,*  who  detected  it  in  a  mass  of 
galena  from  Saxony. 

Its  analysis  gave  him  manganese  45*5,  arsenic  SI'S,  and  a 
trace  of  iron  ^9703.  It  probably  consists  of  one  atom  man- 
ganese and  one  atom  arsenic,  or  MnAs.  This  formula  is  ob- 
tained, if  we  suppose  the  loss  to  hare  been  chieRy  arsenic, 
otherwise  there  is  a  deficiency  in  this  metal,  the  atoms  being 
13  to  10-9. 

Sp.  Qr.  5-55.     H.  not  stated. 

Its  color  is  greyish  white ;  texture  foliated,  fracture  in  one 
direction  uneven,  fine,  granular  and  shining;  in  the  opposite 
direction  it  is  dull  and  earthy.  B  B,  it  barns  with  a  blue  flame, 
and  falls  to  powder.  In  a  stronger  heat,  an  arsenical  fume 
rises  and  coats  the  charcoal  with  a  white  dust.  It  dissolves  in 
aqua  regia  without  leaving  any  residue. 

*  OsuMilir  touul  gf  BctMO*,  Hw  antai,  iri.  3BL 
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CARBONATE  OF    MANGANESE. 

__    _      H  Oijrdf  CutoaiUa,  H.    Rhooboiilil  BtdHuiiiwn,  J.    Hucrotf pool  Pm- 

eliTgs«  Barns,  tf-     Bad  Muinnsia,  A.     HiAhbraaiivUiiiian.  Hmidinger,    Ki»hl»iuiiu*l 

llu|U,L.    BMbirBnsiuu)D,W.    DUIlofiu, JmitaM.   UuuMliud«eTeiriuiu,D. 

Carbonate  of  manganefie,  more  or  less  mixed  with  the  car- 
bonatefl  of  iron  and  lime. 

BidHDberi.  Fnjberf.  14utu, 

».MMt aw iK) 

uuMuauu XI-TS .38-T SM 

OiUtaTinii I-BT 4-S. <HI 


BT-M  Da  MhIL         UKHS  B*rtlii(r.  lOIHI  Bailhkc. 

Theae  analyses  vary  coneiderably.    We  obtain  from  the  first 
13*27  atoma  carbonic  acid,  1213  atoms  pTOtosido  of  manga* 
nese,  or  a  simple  carbonate  of  manganese.    Formula :  MnC. 
Sp.  Gr.  3-3— 3-6.     H.  =:  3-5. 


\^<^'""' 


Primary  form  an  Obtuse  rhomboid  of  106°  51'.*  Clear* 
age  parallel  to  the  faces  of  the  rhomb.  Surface  of  o  deeply 
streaked  parnllel  to  its  edges  of  combination  with  P  ;  this  pro- 
duces lenticular  crystals,  and  when  the  surface  of  P  is  curved, 
those  peculiar  saddle-shaped  lenses  so  common  in  this  species 
are  formed,  It  also  occurs  massive.  Color  rose-red,  and 
translucent;  possesses  a  lamellar  structure;  scarcely  scratches 
glass,  and  yields  to  the  kuife;  fracture  splintery;  lustre  ritre- 
ous,  inclining  to  pearly. 

B  B,  its  color  is  changed  into  brown  or  black,  and  it 
decrepitates  strongly,  but  is  infusible  without  addition.  It 
is  readily  soluble  in,  and  colors  borax  or  salt  of  phosphorus 
violet-blue  in  the  oxidating  flame,  becoming,  however,  color* 
less  in  the  reducing  flame;  it  efferresces  rather  briskly  in 
nitiio  acid.  On  exposure  to  the  air,  it  becomes  browner  in 
color;  and  the  bright  rose-red  rarieties  lose  their  hue  from 
the  action  of  light. 

This  species  generally  occurs  in  metalliferous  veins  accom- 
panying various  ores  of  silver  and  lead,  both  mBSsire,  and  in 
botryoidal  concretions  coating  cavities.    The  mines  of  Frey> 

■103*  ud  TT*,  MCMdbt  M  Baidut. 


liotizeobvGoOglc 


402  ItATlTB   HXTILS  AVT> 

berg  in  SssoDf ,  and  those  of  Kilpnik,  OSenbanya,  and  Nag- 
jag  in  Transjlvania,  are  its  priacipal  localiiieB.  It  is  apt  lo 
be  coafounded  with  macgaDeae  spar,  though  its  verj  iDferior 
degree  of  hardnefls  is  Bufficieatly  characteristic — AUat't 
Manual. 

PELOKONITE. 

A  mixture  of  hydrous  oxide  of  manganese,  hydrous  oxide  of 
iroQ,  oside  of  copper,  and  silica.  —  iCersttn. 
Sp.Gr.  2-5  — 2-57. 

Uncrystallized ;  color  blackish  blue;  streak  lifer-brown, 
with  a  low  degree  of  lustre,  and  conchoidal  fracture. 

It  occurs  at  Remolinos  in  Chili,  associated  with  malachite 
and  chryBocolU,  and  derives  its  name  from  niXot  brount,  and 
xovtt,  powder,  in  allusion  to  the  color  of  its  streak,  from  which 
last  property  it  may  be  distinguished  from  cupreous  manganese. 

HURAULITE. 
FHfwttk    (,t<m.iUCkm.tliiPk.,m.3&y    D^Mbu*.    (nu,ilL33S.} 

Combination  of  phosphoric  acid,  oxide  of  iron,  oxide  of 
manganese,  and  water. 

Phoiphorls  Hid. 38W 3H 

rrouxidinrino 11-M(  _- 

Prauu<i]earnufui»g...394li "* 


M.  Dufr^anoy's  analysis  gives  very  nearly  six  atoms  phos- 
phate of  manganese,  two  atoms  diphosphate  of  iron,  thirteen 
atoms  water.     Formnla:  6MnPh+2F3Fh+13Aq. 
Sp.  Gr.  227.     H.  above  30. 

Primary  form  an  oblique  rhombic  prism  of  117**  30";  in 
minute  translucent  crystals  of  a  reddish-yellow  color ;  fracture 
conchoidal,  with  a  vitreous  lustre;  heated  in  the  matrass,  it 
yields  water.  Alone  it  fuses  readily  B  B,  affording  a  black 
button,  which  haa  a  metallic  lustre. 

Described  by  Dufr^snoy,  who  named  it  from  its  locality, 
the  Commune  des  Bureaux  in  the  Haute  Vienne. 

PHOSPHATE   or   MANGANESE. 
FbaapboTRiui(*ii,  V7.    UmnpntH  Phoiphilfa  F«rriFtrf>.  H.    Phoiphu*  of  Miofinna 
Fiuhf  Iron  On.  J.    ManganiH  FlioaphtUn,  Bu    Triplit,  iViWw.    IUmumo- 
Dlphoipli«l»gfltiin,  Tt™«».     UumnUIni  luadrxii.,  i).  ^^ 

Combination  of  phosphoric  acid  with  the  protoxides  of  iron 
and  manganese. 
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It  is  thus  constituted  of  one  atom  acid,  and  one  Btom  each 
of  the  bases,  (leiTiDg  out  the  phosphate  of  lime  as  accidental); 
or  of  one  atom  diphosphate  of  iron,  one  stom  diphosphate  of 
manganese.     Formula:  Mn^t'h+F^Ph. 

Sp.  Gr.  3-4  — 3-8.     H.=6  0. 

Occurs  in  compact  cleBvable  masses  of  a  brownish-black 
color;  structure  lamellar,  with  s  brilliant  and  somewhat  ada- 
mantine lustre ;  cleavage  in  three  directions  perpendicular  to 
each  other,  one  of  them  less  distinct  than  the  others,  the  prt- 
tnary  form  (thoe  indicated)  being  a  Rectangular  prism ;  frac- 
ture flat  conchoidal;  opake  in  the  mass,  but  thin  fragmenls 
are  semi-transparent;  streak  jellowiah-grej.  Alone  on  char- 
coal, it  fuses  very  easily  with  brisk  intumescence  into  a  black 
metallic-like  globule,  which  is  msgnelic;  with  borax  is  readily 
soluble  into  a  glass,  which  appears  of  sn  ametbystiDe  color  in 
the  oxidating  flame,  bottle-green  in  the  reducing;  with  soda 
it  is  insoluble  on  charcoal,  but  on  platina  leaf  exhibits  a  green 
C<rior ;  and  with  boracio  acid  melts  and  forms,  with  iron  wire, 
phosphuret  of  iron.  Is  slowly  soluble,  with  effervescence,  in 
nitric  or  muriatic  acid. 

It  occurs  in  large-grained  granite,  near  Limoges  in  France, 
associated  with  the  beryl  of  that  locality;  also  at  Washington 
in  Connecticut,  with  pulverulent  Diallogjte ;  and  at  Sterling 
in  Massachusetts,  with  spodumene. 

The  DufrinUe  of  Brogniart,  or  phosphate  dtfer  mangan^ 
tien  vert  of  Beudant,  contains  phosphoric  scid  24  8,  protoxide 
of  iron  510,  water  150,  peroxide  of  manganese  90.  Specific 
gravity  it '227.  Is  of  an  olive  or  dult-green  color;  in  small 
radiated  masses;  slightly  translucent;  and  extremely  fusible, 
melting  even  on  exposure  to  the  candle.  Occurs  at  Anglar 
near  Limoges. 

THIPHYLINE. 

Aclf.    (£»aliu'SqpMJn<u{,  lB3S,ii.9I&) 

This  mineral  is  analogous  in  some  of  its  physical  characters 
with  the  last  species,  but  it  occurs  onder  a  different  crystal- 
line form,  and  differs  somewhat  in  its  composition.  Its  con* 
stitueots,  according  to  Fuchs,  are  as  follow : 


3,g,t,zec  by  Google 
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AoaweriDg  to  these  numbers,  Berzelius  hu  giren  this  for- 
mnla:  L'S+tKE'eSMn' )P. 

Sp.  Or.  3-6.    H.  z=  6l 
Its  ctdof  is  greeDiah-gre; ,  in  some  spots  bluiab ;  the  powder 

Key ish- white.  Translucent  in  thin  pieces.  Fuses  easily  B  B, 
les  by  ignition  0-88  per  cent,  of  water.  DissolTCa  easily  in 
borax  into  a  greenish  glass.  Is  scJuble  in  acids.  It  occnrg 
geoerally  in  a  massive  form,  but  presents  a  coarsely  lamellar 
or  cryslalline  structure,  with  desTages  parallel  with  the  planes 
of  a  Right  rhombic  prism,  H  on  M  abont  132°.  The  cleaT- 
age  parallel  with  P,  more  perfect  than  with  M. 

This  mineral  occurs  so  ahundanlty  in  the  neighborhood  of 
Bodenmais,  that  it  has  been  suggested  whether  it  could  not  be 
employed  in  the  arts. 

Tetraphyhne  or  PerowsHnitt  of  Nordenskiold.  This  mine- 
ral, obriously  very  similar  to  the  above,  has  not  been  fuller  in- 
vestigated. It  was  analyzed  by  Berzelius  and  Nordenskiold, 
(Rapport  Annuel,  1835,  p.  212),  but  the  great  excess  caused 
them  to  reject  the  analysis.  They  obtained  phosphoric  acid 
42-6,  protoxide  of  iron  38'6,  protoxide  of  manganese  12-1, 
magnesia  1-7,  lithia  8-2  =  103-2.  Its  color  is  yellow  on  the 
fresh  surface,  bat  exposed  to  the  air,  it  becomes  gradually 
black.  It  gives,  B  B,  a  strong  manganese  reaction.  It  oc- 
curs at  Keiti  in  Tammela,  Finlaod. 

Fiichs*  has  also  examined  another  phosphate  of  manganese 
and  iron,  from  Zwizel  in  Bavaria,  in  which  he  found  3-18  per 
cent,  of  fluorine  with  35-00  phosphoric  acid,  35*44  protoxide 
of  iron,  and  2034  protoxide  of  manganese.  The  protoxide  of 
iron  enters  into  its  composition  in  a  proportion  nearly  ap- 
proaching to  two  atoms  against  one  of  oxide  of  manganese. 
In  designating  these  two  oxides  by  R,  Berzelius  gives  the  fcd- 
lowing  formula:  RF»+3(3Ro)P*06. 

The  physical  characters  of  this  mineral  have  not  been  fully 
given.  It  is  said  to  occur  in  a  crystalline  mass  penetrated  by 
considerable  but  imperfect  faces  of  cleavage.  But  they  do 
not  furnish  eviilence  sufficiently  marked  by  which  to  deter- 
mine the  crystalline  form.     Its  color  is  olive-brown ;  lustre 

•  Jona.  nt  pr.  OUnk,  iTlL  171,  •■  Bamlio^  BappOft  AoHl,  Iht  ISM,  p.  US. 
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greasy ;  rives  a  greyiab-whtte  streak ;  fracture  irregiilar,  in 
p^TtGonchoida];  hardness  that  of  apatite;  specific  gravity  397. 
B  B,  it  decrepitates,  and  then  melts  with  ebulition  into  a  blu- 
ish-black glass  which  is  attracted  by  the  magnet.  It  presents 
the  reactions  of  phosphoric  acid,  of  iron,  of  manganese  and  of 
doorine.  It  will  probably  be  admitted  as  a  new  species,  but 
as  yet  no  name  has  been  given  to  it. 


BiaULPHORET  OF   MOLYBDENDM." 


Combination  of  one  atom  molybdenum  and  two  atoms  sulphur. 
Sainimi wo «M .",^^^»'"'' 


Formula:  Ml  SI'. 

}p.  Gr.  4-4—4  7.     H.  =  10—  VS. 

Color  nearly  that  of  fresh  cut  metal- 
lic lead.  It  occurs  massive,  with  a 
>!  lamellar  structure;  and  in  very  flat 
J  hezahedral  tables,  which  are  readily 
divisible  parallel  with  their  terminu 
planes ;  or  in  the  form  of  a  regular 
Hesahedral  prism,  which  is  the  primary  form.  The  prisms 
are  more  or  less  deeply  replaced  on  their  tcrminnl  edges  by 
single  planes;  and  sometimes  the  edges  between  a  of  ihe  an- 
nexed R^^ure  are  truncated. t  Lustre  metallic;  opake;  sectile; 
highly  flexible;  but  not  elastic;  and  unctuous  to  the  touch. 
On  p;iper  it  leaves  traces  of  a  metallic-grey  color,  and  on  pot- 
tery or  porcelain  a  greenish  streak.  B  B,  it  gives  out  sulphu- 
rous fumes,  which  are  deposited  on  the  charcoal,  but  neither 
fuses  nor  is  reduced.  It  is  soluble  with  effervescence  in  nitric 
acid,  but  leaves  a  grey  residue;  and  it  deflagrates  with  nitre. 
Molybdena  occurs  in  henagonal  plates  in  Greenland;  and 
in  flat,  indistinct,  six-sided  prisms  at  Arendal  in  Norway,  and 

■  Holrbdni,  rhw  tfai  Onak,  io  illuEu  lo  lu  rtHubluu  Id  eolor  U  l«d. 
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Numedahl  in  Sveden.  Generally  it  is  met  with  in  foliated 
maBsea,  either  imbedded  ia  or  diueminated  through  gruiite, 
gDeies,  syenite,  and  other  primitive  rocks;  in  Bohemia  and 
Suony  with  tin;  in  Silesia,  in  granite;  at  Chessy  in  France, 
in  aienite;  in  grey  granite  near  Mont  Blanc;  also  in  Pern. 
Many  of  the  CarDish  mines  produce  it  in  considerahle  quan- 
tity ;  and  in  the  granite  of  Caldheck  Fell,  in  Cumberland,  it 
occurs  associated  with  tungsten,  wolfram,  and  apatite. 

Id  the  United  States,  this  mineral  is  by  no  means  unfre- 
quent  io  gneiss  and  granite.  It  is  thus  found  at  Haddam 
and  its  vicinity,  Conn.,  in  crystals  or  hexahedral  tables;  at 
Brunswick,  Me. ;  Chester,  Delaware  county,  Penn. ;  in  tbe 
Highlands,  at  West  Point,  and  on  New  York  Island,  N.  Y.; 
Brimheld,  Shutesbury  and  Fitchburg,  Mass.,  in  beautiful  radi- 
ated groups  of  crystals;  also  on  the  islands  in  Blue  Hill  Bay, 
Me.  More  recently  in  the  sienite  of  Sandy  Bay,  Cape  Ann, 
Mass.  At  Westmoreland  and  Landaff,  N.  H.,  in  regular  tabu- 
lar crystals,  associated  with  crystals  of  phosphate  of  lime,  and 
frequently  encrusted  with  yellow  oxide  of  molybdenum. 

This  species  is  readily  distinguished  from  graphite  by  its 
streak  and  lustre  ;  by  its  specific  gravity,  which  is  much  high- 
er ;  and  by  its  comportment  B  B,  which  is  totally  dissimilar, 

OXIDE  OF  MOLYBDENUM. 

Holrbdie  Oohn,  ShyorA    Hol7bd*ii(  Oekar,  KanUa. 

Combinalion  of  one  alom  molybdenum  and  three  at(Hns 
oxygen  ;  or,  in  parts,  of  molybdenum  Ut)'61,  oxygen  !33'39. 

Color  yellow  of  various  shades,  occasionally  greenish ;  mas- 
sire;  composition  impalpable,  pulverulent,  friable  and  dull. 
According  to  Berzclius,  its  characiers,  B  B,  resemble  those  of 
pure  molybdic  acid;  hut  treated  with  soda  it  sinks  into  the 
charcoal,  leaving  a  residuum  of  protoxide  of  iron  on  the  sur- 
face.    With  salt  of  phosphorus  it  affords  a  green  glass. 

It  is  found  in  very  minute  quantities,  incrusting  the  sul- 
phuret  of  molybdena,  at  Numedatil  in  Sweden,  and  in  other 
localities  of  that  species. 

In  the  United  States,  fine  specimens  of  this  oxide  have  been 
found  at  Brunswick,  Me.,  and  at  Westmoreland,  N.  H. 

OXIDE  OF  TIN. 

ZiniHlciB,  W.    Euln  Oiid4,  H.    nnrtana,  J.    PjnnlAimn  Om,  M.    BumHilito, 
MKktr.    Caaittriu,  BtMim.    Blnun  Tia.    Wood  Tin.    JstIh  qiadnUB,  D. 

Consists  of  peroxide  of  tin,  sometimes  mixed  with  small 
quantities  of  oxides  of  iron,  maaganese,  and  columbium. 
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Swinioildaof mufuaH..  OHW O-sJ '™* 

saiH .'.*..'..'.  0-ii.. '..... '.'.'.'.','.'.'.'.  fKs.'.'.'.'.'.'.'.'..'.'.'.'.'.'.  e^M 

lOOOO  Kliptoth.  g&3  Baiulloi.         100-UD  TbonuiiD. 

There   can  be  no  doabt   that  tbe  purest  crjrstals  of  this 
miaeral  consist  entirely  ofpeioxide  of  tin.     Formula:  Sta. 
Sp.  Gr.  6-4— 6-9.     H.  =  6-0  — 70. 

Common  fotm  a  quadrangular  prism  terminated  by  Tonr- 
sided  pyramids  (fig.  4).  The  primary  is  an  Obtuse  octahedron 
with  a  square  base;  the  angle  over  the  apex  being  112°  10'; 
and  ofa  plane  of  one  pyramid  on  the  adjoining  plane  of  the 
other,  67  SO".  It  occurs  almost  transparent,  and  either  color' 
leaa  or  ofa  yellowish  tint:  hair-brown  or  reddish-brown,  and 
translucent;  most  commonly  deep-brown  passing  into  black, 
and  opake;  bright-yellow  and  red  colors  are  produced  artifi- 
cially by  exposure  to  heat  Rarely  occurs  massive,  mostly  in 
crystals  coating  cavities  in  veins,  or  disseminated  ;  also  fibrous 
and  grannlar,  reniform  and  botryoidal  (Wood  tin).  Cleavage 
with  some  difficuUy  parallel  to  the  planes  of  the  primary  octa- 
hedron, viz.  with  the  narrow  planes,  which  appear  to  replace 
the  pyramidal  edges  of  fig.  3.*  Externally  the  crystals  are 
splendent;  fracture  uneven  or  imperfectly  concboidal,  with  a 
more  or  lesa  shining  resinous  lustre;  structure  lamellar ;  atreak 
greyish-wbite.  It  gives  sparks  with  the  steel,  and  is  brittle. 
When  heated  it  decrepitates  strongly ;  hut  is  reducible  when 
exposed  on  charcoal  to  tbe  continued  action  of  the  blowpipe. 
It  is  insoluble  in  acids. 


■■•>  (»ee  Zircon,  fig.  I, 
2,  3).  In  iig.  8,  Ihe  angles  formed  by  the  meeting  of  tbe  teririnnl  (pri- 
miry)  pUnes  with  the  lateral  planei.  *rB  eich  replaced  by  trIiDfralw 
face* ;  which  are  complete  in  Sg.  4  (the  rorm  of  the  common  crygtil),  on 
wblch  DO  part  of  (he  primary  is  vinble.    Id  fig.B,e*cb  HilldaiDgla  formed 

•  Th«  pdmuT  Rum  at  Mi  tfeeiet  ii  now  more  mnaDf  nnrdcd  u  t  Slihl  ■anara 
pTURl,towhicliltri*l^c1i»Tmrii1i>ii])Bl-lt1iitllatin1luiiiindbDthdii(onili.  TIm 
•Tid«iM>&OBel»n(ii,r«dsi*(beHl«atlgBknuuiianB«liHubitni7.    [AK.E11.] 
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bythB  meetiDfcorthelalenI  ind  tennintl  plioefof  i  eryttil  nmilu-to  Ge. 
4,  is  replaced  by  Iwn  (rlingular  pline* ;  wMch  Id  &g.  6  are  conaiderKbly 
enlari^d,  and  assume  inotlier  form. 


The  lar^  figure  on  the  left  exhibits  a  eainb[ned  visir  of  all  Ihe  platira 
hitherto  olwerved  on  the  cr^slBls  of  oxide  of  tin  ;/ 1  and  / 1'  are  tho*e  of 
the  coniinan  pyramiil ;  e  and  «'  those  of  the  commaaljr  ofaaerred  prism. 

The  uppermost  of  (he  figures  on  the  ri|[ht  repr«aeDls  Ibe  most  com- 
mon made  of  the  oxide  of  tin,  rooiiBtiDE  of  equal  pordooi  of  two  ami- 
lar  cryilalR.  the  ioner  of  which  U  turned  and  attached  to  (he  upper ;  (be 
eotnmon  plane  of  (heir  attachmeat  being  parallel  to  the  plane  P'  oT  the 
upper  half.  The  lines  down  the  planea  t  ol  both  halves  repreaeut  tbo 
nria:  always  obMrvable  on  the  prismatic  planes  of  (he  crystals,  and  are 
here  represented  in  order  to  ahow  (he  connection  between  (his  and  the 
lower  of  the  two  macies,  which  fw  (be  sake  of  i11u9(ralion  ii  placed  i^  a 
diQereD(  point  of  view  ;  it  will  be  abwTTed  lhi(  (he  lower  made  conaisb 
ooly  of  portions  of  (he  ftrisnu  ol  cryatala  attached  together,  if  we  except 
tiie  small  planea,  which  are  parts  of  P'  and /I :  only  three,  or  at  moat 
lour,  of  these  sections  are  usually  (o  he  seen  thua  attached. 
P  OQ  P' 138°  80'   , 
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Tin  belongs  almost  exclusively  to  priiniti?e  mountuDi,  uid 
is  found  in  veins  ttaveraing  grauite,  gneiss,  and  micft-slate. 

On  thtt  European  continent  it  is  met  with  abandaotly,  on 
both  the  Buhemian  and  Saxon  aides  of  the  Erzebirge,  particu- 
larlj  at  Zinnwald  and  Schlackenwald,  where  it  frequently  oc- 
curs in  macled  crystals  of  conaiderable  magnitude,  weighing 
sereral  pounds.  It  is  also  found  in  Gallicia  in  Spain ;  in 
the  granite  hill  of  Puy  lea  Vignes,  Haut  Vienne,  in  France ; 
in  Greenland ;  in  Sweden ;  in  Brittany,  near  Roc  St  Andr6 ; 
in  Asia  on  the  east  coast  of  Sumatra,  in  the  island  of  Banca, 
and  on  the  peninsula  of  Malacca;  in  Mexico;  among  all uvial 
deposits  in  Chili,  &.c.  The  granite  range  which  divides 
Tennasserim  from  Siam,  contains  large  deposits  of  tin,  and 
has  been  explored  by  an  English  scientific  traveller,  Mr. 
Royle,  who  has  obtained  the  mineral  in  fine  crystals. 

The  chief  repository,  however,  of  this  ore  is  in  Cornwall, 
where  it  occurs  In  veins  traversing  granite  and  slate  rocks,* 
accompanied  by  chlorite,  apatite,  fiuor,  topaz,  schorl,  arsen- 
ical pyrites,  wolfram,  and  blende;  also  disseminated  in  gran- 
ite, as  in  that  of  St.  Michael's  MounL  Generally  speaking, 
the  Cornish  varieties  are  not  of  large  size,  though  extremely 
peifecl  in  form  and  symmetry,  nor  do  they  so  often  occur 
macled  as  those  of  Bohemia.  The  tin  mines  of  this  country 
are  well  known  to  have  been  worked  at  a  period  anterior  even 
to  the  Romans.  According  to  De  la  Beche,  the  Cornish  tin 
ores  sold  in  1637,  and  obtained  from  about  seventy  mines, 
amounted  to  rising  £36i}fl00.  The  qaantily  of  pure  tin 
made  into  blocks,  was  five  thousand  one  hundred  and  thirty 
tons.     The  average  annua]  value  has  been  about  :f300,000. 

In  the  United  States,  the  first  discovery  of  tin  was  by  ProC 
Hitchcock  at  Goshen,  Mass  Prof.  Shepard  afterwards  fonnd 
a  few  crystals  at  Beverly.  But  this  metal  was  not  known  to 
occur  in  silu,  until  Dr.  Jackson  discovered  it  in  veins  trarerfr' 
ing  granite  and  mica  slate  at  Jackson,  N.  H.,  where  it  is  asso- 
ciated with  wnlfram,  and  various  other  substances  that  occur 
in  the  tin  mines  of  Cornwall  and  Saxony.  Prof  Wm.  B.  Ro- 
gers, has  also  discovered  this  metal ,  in  minute  quantities,  asso- 
ciated with  auriferous  quartz,  and  several  other  minerala,  at 
some  of  the  gold  mines  in  Virginia.  A  few  very  perfect  crystals 
were  detected  by  Mohs  in  the  albite  from  the  tourmaline  locali- 
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t;,  C heater lield,  Haas.;  aod  more  recentlj  by  Mr.  Tescheffla- 
cber  ia  very  brilliuat  obtuse  octahedrons,  formed  b;  the  replace- 
ments/on  the  primary,  with  their  lateral  aoHd  angles  replaced 
by  minute  placiea  n,  the  measurementB  CorreEponding  with  tbe 
two  first  and  last,  in  the  second  column  on  page  408. 

FiBBOD*  Oxide  or  Tin.  Wodd  Tiw.  Etdn  oijit  coacrclkmut,  H. 
CmuiinframBto9peruQL  ofiron.  TbliaccunlarealfariD.Klabulu'.aDd 
botryoidKl  mii»«i,oriD  wmln-shiped  ptecet,  which  hiveiriMO  rropilli«fr 
putlal  deatriicUoQ  i  (he  rarucei  arc  generally  waler-woro.  It  exhibilt 
Ttrioiis  sfaidea  of  hrairn,  which  ■ometimei  ippear  in  concealrlc  bands, 
giving  it  a  ligneoiii  ippearaDce ;  atructure  dlrei^Dglj'  fibrous  Id  oae  dl- 
recllDa.  coDceotric  lamellar  in  tbe  other;  lustre  glimmerlDg  or  nikj.  It 
occura  in  some  of  tbe  principal  atrcam  works  of  Cornwall,  rrequcntljr  in 
masMi  weighing  Hrersl  pouodi.  The  viriet;  which  bu  receiyed  the 
DKme  of  (oofi  eyt  wood  tin  consists  of  minute  spbericHl  masses,  afa  sjikj 
lustre,  ind  of  ahenule  hslr-brown  and  yellowish -while  colors  dipposed 

ricellv;    ii      "  ■■    -       '  

fhootlofT    „ 

Stream  Tia,  In  quartz  rock,  ts  its  name  lodkiles,  is  Uie  alluvial  debris 
of  tin  veins  separated  from  the  deposit  of  gravel  bj  washing;  it  coosisUof 
datsched  fngueDts  which  oecuf  in  many  of  the  low  grounds  or  maishj 
places  of  Cornwall ;  it  Is  snnietlnies  accompanied  by  gralm  of  native  gold; 
and  frequently  associated  with  animal  and  vegetable  remains,  such  as  deer- 
boms,  huel-BUts,  be.  It  Is  a  valuable  ore  of  tin.  Stanlferous  gravels, 
accflrdiog  te  Sir  Stamford  Raffles,  new  furnish  the  tin  from  Banca  and  Iba 
other  purls  of  the  Malayan  peninsdU  and  islands;  and  tbe  amount  which 
they  supply  Is  supposed  to  be  about  three  thousand  tons  per  aaaum. 

TAHTALirEKOua  OiiDE  OF  TiH,  ffom  Fiobo  In  Sweden,  occors  in 
small  grains,  imbedded  ia  quarti.  It  is  black,  wilh  a  shade  of  red  or 
reddish-grey  ;  IosItb  metatUc  ;  frsctnre  uaaveo  ;  epake,  and  bard  enough 
to  scratch  glasi.  Specific  gravity  9-55.  DaeanM  alterB  B.  Oaevirielj 
kSorded  Benelius  upwards  of  12  per  cent,  nzido  of  isnUlum. 

SPHENE." 

BU^PrlsnatlsniatfasiOn,  K.    f[iB>iiisTiUiitaiii-«r\J.  Bphss,  rmlm.   THsm 

Hilie«i.Caluin,  H.    Estitu  obltqani,  D. 

Combination  of  titanic  acid,  ailica,  and  litne. 


^ 

&■:::::::: 

....  0-0 

1-0. 

M 

The  moat  probable  composition  of  this  mineral,  as  indicated 
by  these  analyses,  is  one  atom  tersilicate  of  lime,  and  one  atom 
titaniate  of  lime.     Formula:  CalS'+CalTt. 

Sp.  Gr.  3 49  —  3  6.     H.  =  50  —  5-5. 

Color  grey,  yellow,  hyacinth-red,  and  broun,  also  various 
shades  of  green;    streak  greyish-while ;    occura  amorphous, 

•  apkaas,  riDia  Uw  tiissk,  piobaU;  is  sllsslaa  ta  Its  erjiuls  baiuf  •omiibst  tnigt- 


liotizeobvGoOglc 


HETALLIFBlOirS  KINBXALS.  411 

and  in  crystals  diflfcriag  greatly  in  form ;  the  primary  ia  an 
Oblique  rhombic  prism,  of  which  the  lateral  angles  ate  alter- 
nately about  laar  nW  and  46°30';  cleavage  parallel  to  the 
faces  of  this  prism,  but  Dot  easily  obserred ;  fracture  imper- 
fect conchoidal ;  translucent  on  the  edges  ;  lustre  adsmHiitine, 
sometimes  inclining  to  resinous.  BB,  the  yellow  Tarieliea 
do  not  change  their  color;  all  the  rest  become  yellow ;  they 
slightly  inlumesce,  and  fuse  on  the  edges  into  a  dark-colored 
euamel,  and  with  borax  afford  a  yellowiBb-green  diaphanous 
glass.  With  salt  of  phosphorus  it  fuses  slowly  into  a  globule, 
which,  aAer  a  long  blast,  becomes  opaline  on  cooling ;  in  the 
reducing  flame  this  globule  assumes  the  amethystine  tinge 
characteristic  of  titanium.  Is  aoluble  in  healed  muriatic  or 
nitric  acid,  leaving  a  siliceous  residue;  the  fragments,  when 
exposed  to  heat,  exhibit  a  brilliant  white  phosphorescence. 


.  140    62 
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«4  or  e4 IM  SO 
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It  occurs  chiefly  in  primitive  rocks. 

The  brown  and  almoel  entirely  opake  Tirietiea  of  tbia  sp»- 
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ciei  occnr  with  augite  in  beds  of  iron  ore  at  Arendal  id  Nor- 
way; in  a  granitic  rock  at  Sartut  in  Greenland;  and  with 
Bcapolite  and  tremolile  in  the  limestone  quarry  of  Malsjo  in 
Wermeland,  Sweden.  The  light-colored  and  frequently  trans- 
parent crystalB,  on  the  other  hand,  are  met  with  of  considera- 
ble magnitude,  frequently  macled  in  the  most  fantastic  man- 
ner, and  associated  with  felspar  and  chlorite,  at  Graubinden 
in  the  Grisons;  on  mica  elate  at  St.  Golhard ;  in  distinctly 
pronounced  brownish  crystals  disposed  on  chlorite  at  the  Val 
Maggia  in  Piedmont ;  of  a  yellowish-grey  color  accompanying 
the  rock  crystals  of  Mont  Blanc,  and  elsewhere  among  the 
Alps.  Small  individuals  occur  in  certain  syenites,  as  at 
Strontian  in  Argylshire,  and  Criffle  in  Galloway.  More  rarely 
it  appears  among  volcanic  rocks,  as  at  the  Laacher  See,  and 
Andernacli  on  the  Rhine.  —  Allan's  Manual. 

At  Grenville,  Lower  Canada,  sphene  occurs  associated  with 
table  spar,  augite  and  plumbago.  The  imperfectly  crystal- 
lized masses  are  of  considerable  size,  and  present  broad  folia 
with  brilliant  cleavage  planes.  They  have  been  described  by 
Prof.  Shepard  under  the  name  of  LtdtriU,  but  they  are  now 
admitted  to  be  only  a  variety  of  sphene. 

In  the  United  States,  small  and  nearly  jet-black  crystals, 
with  a  high  lustre,  accompany  the  cinnamon  stone  and  egeran 
at  Phippsburg,  Me.  These  crystals  are  similar  to  fig.  3,  ex- 
cepting that  the  planes  a  and  c  replacing  the  acute  and  obtuse 
solid  angles,  are  more  extended,  ns  shown  in  lig.  4.  A  brown- 
ish variety,  both  crystallized  and  massive,  occurs  with  scapo- 
lite,  at  the  lime  quarries  in  Bolton,  Mass.;  and  Prof.  Hitch- 
cock has  discovered  many  very  beautifully  formed  crystals,  at 
Pelham,  in  the  same  State,  disseminated  in  gneiss  with  augite 
and  actynolite.  At  Rogers'  Rock,  on  Lake  George,  N, T,, 
crystals  in  the  form  of  fig.  3,  itnd  with  the  planes  c  and  a 
more  extended,  are  very  abundantly  distributed  in  a  rock  com- 
posed of  hornblende,  felspar  and  foliated  graphite.  At  Mon- 
roe, Orange  county,  according  to  Prof.  Beck,  examples  of  the 
primary  form,  and  of  the  modification  represented  by  6g.  5, 
occur  in  limestone,  associated  with  scspoliie  snd  zircon.  They 
have  a  dsrk  chocolate-brown  color,  and  are  of  considerable 
size.  The  primitive  limestone  atGouverneur  and  Hammond, 
St.  Lawrence  county,  has  also  furnished  many  very  beautiful 
crystals  of  this  mineral,  of  a  brownish-black  color,  and  brilliant 
reainous  lustre.    Their  surfaces  are  frequently  much  indented  or 

C'    ed  by  small  superficial  cavities  or  grooves,  as  if  they  had 
D    impressed  while  in   a  sofl  stale.     In  New  Jersey,  at 
Franklin  and  Newton,  it  occuri  in  while  limestone  with  spi- 
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nelle  and  pyroxene.    In  Bucks  countj,  Penn.,  it  is  associated 
with  table  spar  and  plumbago. 

The  Spinthire  of  Haiiy ,  Ibnnd  at  Isire  in  France  oa  crys- 
tals of  carbonate  of  lime,  ia  odI;  a  variety  of  spheoe. 

WARWICKITE. 

Burard.    [.Aht.  Awk.  y  Mflui,  uiIt.  »3  j  nxti.  SS.] 

Thia  mineral  was  formerly  known  to  the  mineralogists  of 
the  United  States  as  hjperstbene.  It  occurs  at  Warwick  and 
Amity,  N.Y.,  imbedded  in  a  highly  crystaUine  white  dolo 
mite  limestone,  with  Brucite  and  yellow  idocrase.  The  fol- 
lowing are  the  results  of  ita  analysis,  by  Prof.  Shepard  :  titani- 
um  64'71,  iron  214,  ytlrium  0-80,  fluorine  27-33. 

These  nurnbers,  as  viewed  by  Prof.  Shepard,  show  the  min- 
eral to  be  a  compound  of  twelve  atoms  difluoride  of  titanium, 
and  one  atom  difluoride  of  iron,  as  thus  expressed  by  the  for- 
mula; 12Tt'Fl+F=FI.       Sp.  Gr.  3-0— 3-!4.     H.=6^). 

Color  hair-brown,  to  iron-grey.  Lustre  of  the  smallest  crys- 
lala  metallic-pearly  in  a  high  degree  on  the  cleavage  faces, 
and  in  other  directions  only  vitreous  in  moderate  degrees. 
Opake,  excepting  in  very  thin  fragments,  when  it  is  Irajislu- 
cent,  and  transmits  a  reddish-brown  light.  Streak  dsrk  choca- 
late-brown.  Some  large  crystals  from  Amity,  N.  Y.,  present 
characters  somewhat  diHerent,  and  in  lustre  resemble  some 
varieties  of  rulile.  Primary  fbrm,  an  Oblique  rhombic  priam, 
M  on  M  :=  93°  to  94°.  •  In  the  occurring  secondary  forms  of 
the  mineral,  the  obtuse  lateral  edges  of  the  primary  are  trun- 
cated, and  its  acute  edges  beveled  —  the  summits  being 
rounded.  Cleavage  parallel  with  the  longer  diagonal  perfect. 
The  planes  thus  obtained  are  finely  striated  vertically,  and 
exhibit  very  distinct,  oblique  cross  cleavages.  Fracture  un- 
even. Heated  on  charcoal,  BB,  it  does  not  fuse,  bat  simply 
assumes  a  lighter  shade  of  color.  With  borax,  it  diasolvea 
with  eServescence,  aiTarding,  while  hot,  a  yellow  aemi-opake 
glass,  which  on  cooling  changes  to  a  pale  green  and  becomes 
dear.  It  renders  carbonate  of  soda  opake,  at  the  same  time 
imparting  to  it  a  dull-yellaw  tinge.  In  nicfocosmic  salt,  it 
melts  with  eflerveacence,  the  globule  being  hlood-red  while 
hot,  changing  to  orange-ydlow  as  it  oools,  and  finally  becoming 
reddish-grey  and  opake.  PulvMized  and  heated  in  i  glass 
tube,  it  gives  out'hydro-fluorie  acid: 

•  Tliii  numnrcnHnl.  u  tlrtn  tj  [K.  Brcll,  nrl«r  fhlili  IBP  to  t09<.     fb»  »dildi>a 

bHa  ihniantT  m  impiifiiFtkiinwIvltv  of  (hit  •iBraltTlf  csmtltiud  mlHriil,  Un  •pHiOB 
ohuruUf  dT  which  it  not  AULf  kdautl«4  bj  niiHiviaiHth    ^ Am.  E9.I 
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Il  conUins,  by  the  anelyBis  of  Hnrtwall,  the  followlog  con- 
stituentB :  titanic  ncid  56'0,  zirconia  20'0,  oxide  of  cerium  15-0, 
lime  3-8,  ozide  of  iron  3  6,  oxide  of  tin  0'5. 

This  mineral  ia  a  titaniate  of  zirconia  and  the  three  next 
bases,  as  thus  expressed  in  the  formula  by  Dr.  Thomson: 
5Zrtt+ftCrtt+Caltt+iFtt. 

Sp.«r.  5-14  — 55.     H.  =  5-0  — 6-0. 

Primary  form,  according  to  Deecloizeaux,  a  Right  rhombic 
prism,  M  on  M  129°.  Brooke  supposed  the  primary  form  to 
be  an  oblique  rhombic  prism,  and  gave  the  incidence  of  the 
lateral  faces  127°  and  53°,  The  secondary  form,  as  stated  by 
Phillips,  was  the  primary  prism  terminated  by  a  summit  of 
four  faces.  Levy  first  observed  a  clearage  perpendicular  (o 
the  axis  of  the  prism,  among  the  specimens  in  the  Turner 
collection.  The  accompanying  figures  and  measuremenls,  have 
been  taken  from  a  paper,  by  Descloizeaux,  in  the  Amuxles  dts 
Mines,  ii.  p.  349,  for  1842. 


on  M  .........  1»=  Ofl' 

ODi IIS  80 

me 12T  00 

n  e 74  00 

on  e 109  80 

ob 13T  S8 

a  > 144  00 

at 126  00 


The  above  angles  were  determined  by  direct  observation 
with  the  common  goniometer,  and  verified  by  calculation.  The 
difTerences  were  very  slight,  which  is  remarkable  in  the  case 
of  crystals  not  measurable  vvith  the  reflective  goniometer,  and 
especially,  when  the  faces,  like  b  b,  are  small  and  difficult  to 
measure.  The  incidence  of  M  on  M,  was  determined  with  the 
reflective  goniometer,  these  being  the  only  bright  planes. 

Color  dark  black,  inclining  to  brownish-yellow  when  translu- 
cent; lustre  resinous  ;  streak  dark  grey  or  black;  fracture  im- 
perfectly conchoidal ;  it  is  translucent  only  on  the  edges,  and 
when  in  thin  fragments,  B  B,  it  yields  in  the  matrass  some  water ; 
OD  charcoal  it  inlumescea,  and  becomes  yellow ;  with  borax  fuses 
readily  into  a  dark  yellow  glass,  and  with  salt  of  phosphorus 
forms  a  transparent  colorless  bead,  but  with  soda  is  insoluble. 


•  Ediuli.  Juan,  of  Bdmu, 


iLp.se.    PhU-Mif.  udAudi,K.|i.IB9. 
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Thia  minetal  occurs  in  the  Ilinen  lasge  nesr  Miaak  id  Si- 
beria, imbedded  ia  felspar,  and  aasocialed  with  mica  and  crys* 
tals  of  zircon.  The  first  ia  an  isolated  crystal,  end  the  other 
attached  lo  s  gangue  of  granite  and  rose  colored  felspar. 

POLYM  IGNITE* 
AtnWou.    (.ftmlt  ^  mlitcfki,  hkobJ  miIm,  jii.117.)    lIiilta«|iki>iuiMUii|alga,I>. 

Berzelius  subjected  10')6  grains  of  this  mineral  to  analysis 
and  obtained  the  fallowing  results  :  titanic  acid  46*30,  zirconia 
14-14,  ytlria  U'50,  peroxide  of  iron  12-20,  lima  4-20,  aesqui- 
oxide  of  manganese  2-70,  peroxide  of  cerium  5-0O. 

Rammelsberg,  in  omiltiug  to  give  a  formula  for  this  mineral, 
observes,  that  owing  to  the  small  quantity  of  it  employed,  and 
the  difficulty  of  separating  the  titanic  acid  from  the  zirconia, 
the  analysis  exhibits  a  considerable  loss,  and  therefore  no  cal- 
culation can  be  founded  on  it.t 

Sp,  Gr.  477  —  485.  H.  =  6-5. 
Primary  form,  according  to  Rose,  a  Rhomboidal  octahedron, 
whose  dihedral  angles  are  136°  23',  116°  22',  and  80°  16'. 
According  to  Levy  and  Brooke,  a  Right  rhombic  prism,  M  on 
H'  1 10°  SMf  nearly.  Occurs  in  long  thin  prismatic  crystals,  the 
edgesof  which  are  commonly  replaced.  Colorblack;  opake; 
lustre  imperfect  metallic,  but  brilliant;  streak  dark  brown ; 
tracesofcleavageparallel  toMandM;  frac- 
.  ture  perfect  conchoidal,  presenting,  like  the 
surface,  a  brilliancy  almost  metallic.  Sur- 
faces of  the  crystals  deeply  striated  longitudi- 
nally. P«r»,  it  is  infusible,  and  remains  un- 
altered ;  with  borax  is  soluble  with  facility 
into  a  glass  colored  yellow  by  iron,  and  with 
salt  of  phosphorus  fuses  into  a  reddish  glass, 
I  The  measurements  are,  a  on  a'  136^28', 
H  OQ  M'  ]  10°  30'. 
Polymignile  occurs  in  crystals  sometimes  exceeding  an  inch 
in  length,  imbedded  iti  the  syenite  of  Starern  and  Fredericks- 
Warn  in  Norway.  According  to  Shepard,  this  mineral  baa 
been  found  at  Beverly,  Mass. 


Hnin(*T.      l»1fe=IIXHI  fuqinlli. 
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These  numbera,  dirided  by  the  atomic  weighla,  approRcfa 
very  neaily  one  atoin  Bilicn,  one  of  peroxide  of  iion,  and  one 
of  water,  or  a  simple  hydrous  silicated  peroxide  of  cerium. 
Formula  :  CrS+Aq.     Sp.  Gr.  4-9— 6-0.     H.=5-6. 

Color  Toae-red  or  clo?e-browa,  passing  iato  grey ;  ttrealc 
whitish-grey ;  it  occurs  massive ;  the  frtcture  splintery  and 
more  or  less  shining;  opake,  or  slightly  translucent  on  the 
edges;  scratches  gUsa ;  gives  sparks  with  the  steel,  and  is  hud 
and  difficultly  frangible.  B  B,  on  charcoal  it  splits,  but  does 
□ot  fuse;  with  borax  it  melts  slowly,  and  forma  in  the  oxidat- 
ing flame  an  orange-yellow  coloreid  globule,  which  becomes 
nearly  colorless  on  cooling ;  and  in  the  reducing  flame  asaumee 
a  feeble  tint  of  iron.  With  salt  of  phosphorus,  in  the  oxidating 
flame,  it  presents  a  deep-red  glass,  which  becomes  as  limpid  aa 
water  on  cooling ',  and  which,  in  the  reducing  flame,  is  colorless. 

It  19  found  only  in  the  copper  mine  of  Baatnaes  near  Iliddar- 
hyttan  in  Sweden,  where  it  forms  a  bed  in  gneiss,  accompinj- 
ing  copper,  molybdena,  bismuth,  mica,  and  hornblende. 

TiTiHiriHOci  Cebitb.  —  Liunler  dncribe*  ■  Tuiety  under  (hia 
Dame  TrDni  Che  Coramaadel  coast,  or  ■  blicklRh-brown  color,  with  ■vitrMDi 
conchindal  frtrlure.  H.  iquil  (o  that  ot  gadolioLte.  It  cootaini  oiide  of 
cerium  860,  oxide  of  Eron  1»0,  lime  8-0,  alumiui  6-0,  water  11-0,  oxide  of 
mannnene  1-8,  liliea  18-0,  oxide  of  Utinium  B-0.  These  quaDtitiea  exceed 
100  by  9-55  parti,  an  exceae  occasioned  by  the  protoxide  of  cerium  in  tba 
toioeral  becoming  peroxide  In  Ibe  anaiyda.  It  inluniMcei  when  heated, 
tod  1)  acted  upon  both  by  acid*  and  aliialiea. 

SILICATE   OF    CERIUM. 
Wdluln.    (PruuKr'j  J^vhJ,  W.  3ST.) 

In  regular  hexagonal  prisma  of  a  pale  yellowish-brown  color ; 
cleavage  parallel  to  the  axis  of  the  prism  ;  translucent. 

Occurs  with  emerald,  in  magnesiao  carbonate  of  lime,  at 
Santa  Fe  de  Bogota  in  Peru. 

ALLANITE.' 

Otiiiam,BU^ftrimiBtnaBU.    Cirlnn  Oirdt  Billoni  Nnlr,  B.    AiHHlliltle  IKIua 

U»,  tfcUnvB-.    PriuiuioC«'[aiiiOn,I.    Haluopbuu  trlcrtHtn,  D. 

Combination  of  silica  with  the  protoxides  of  cerium  and  iron, 
lime  and  alumina. 

FnHuMt  ^'^M  ^3T-«.' .' .' .' 
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•  Namgd  bj  Or.  Tbiminn,  <n  bsuraf  lh>  Uu  Thnmu  AIlu,  afEdiabwik,  lij  wl 
wu  flnl  notioed  ud  rtcocoiisd  »  ■  dutlnot  •phIh. 
t  Minanloif  ef  X«w  VsiE,  p.  440L 
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Dr.  Thomson  has  rejected  his  own  analysis,  and  adopted  the 
second  by  Stromejer,  according  to  which  the  mineral  coneists 
ofaimple  silicates,  (silica  165I  At.,  bases  16  68  At.)  in  the  pro- 
portions thus  shown  by  the  formula  :  aAlS+CrS+FS+CaJS. 

The  two  last  analyses,  by  Hisinger  and  Beck,  the  results  of 
which  nearly  coincide,  give  alao  an  equality  in  the  atoms  of 
silica  and  bases  ;  but,  compared  with  the  two  first  analyses,  the 
ailica  is  differently  apportioned  among  the  bases.  The  formula 
expressing  the  constitution  of  the  mineral,  based  on  these  two 
analyses,  may  be  thus  stated  :  AlS+FS+CrS+^CalS. 
Sp.Gr.3o  — 4  0.      II.  =  6,0. 

Color  brownish-black ;  streak  greenish-grey.  It  generally 
occurs  massive,  and  rarely  cryatallized  in  the  form  of  the 
Doubly  oblique  prism,  its  primary,  according  to  Uaidinger. 
They  are  variously  terminated  ;  cleavage  indistinct  parallel  to 
M  and  r  ;  fracture  uneven,  passing  into  small  conchoidal,  with 
an  imperfect  metallic  lustre;  opnke,  the  thinnest  fragmenla 
sometimes  slightly  translucent,  and  of  a  yellowish-brown.  B  B, 
on  charcoal,  it  fuses  readily  with  effervescence  into  a  black  and 
ahining  glass;  with  borax  forms  a  black  opake  globule,  which  in 
the  oxidating  flame  appears  blood-red  while  hot,  but  becomes 
deep-yeilow  on  cooling.     Gelatinizes  readily  in  nitric  acid." 
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Allanite  is  easily  distinguished  from  Gadolinite  and  orthite, 
by  its  difference  in  specific  gravity  and  hardness;  thin  frag- 
ments of  the  Gadolinite  also  are  translucent  on  the  edges  and 
of  a  fine-green  color;  Allanite  is  commonly  opake,  rarely  trans- 
lucent, and  of  a  yellowish-brown. 
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Allanite  occurs  imbedded  in  granite  at  Alluk,  near  the 
southern  extreiiiiiy  of  East  Greenland,  where  it  was  diseOTcred 
by  Professor  Gieaeck^. 

The  first  discovery  of  this  rare  mineral  in  the  United  Stales 
was  by  Dr.  Jnckson,  in  tlie  tiinestone  at  Bolton,  Mass.,  accom- 
panying petaljte.  It  has  since  been  found  by  Prof.  Hitchcock, 
at  Athol,  Mass.,  occurring  in  gneiss.  The  prisma  are  rarely 
two  inches  long  and  a  quarter  of  an  inch  thick,  truncated 
upon  the  lateral  edges,  so  as  in  fact  to  become  six-sided  prisms; 
but  they  present  no  distinct  terminations.  The  fracture  is 
resinoua,  and  all  the  exiernal  characters  of  the  mineral  correv 
pond  with  Allanite  from  Greenland. —  {Final  Report  on  Masio- 
chuitlts,  ii.  p.  688.)  Prof.  Beck  (Reporl,  p.  441}  cites  ■  localitj 
at  Munroe,  Orange  county,  N.  Y.,  where,  however,  il  has  not 
presented  any  regular  crystalline  form.  According  to  ProC 
Shepard,  it  is  found  in  granitic  gneiss,  in  slender  black  pris- 
matic crystals,  about  an  inch  in  length,  in  the  town  of  North 
Killingsworth,  Conn. 

The  ctrine  of  Berzelius  ia  found  associated  with  cerite,  at 
Bastnaea  near  Riddarhytian  in  Sweden. 


TOHRELLITE,* 
fr^.K—^^    ijlia.iifl]ultmiM^JfmLBit.i^Jnmrtrt,\.Sl.) 

Consistaof  peroxide  of  cerium  12-:)2,  silica  32-CO,  protoxide 
of  iron  21  00,  alumina  »-68,  lime  24  Ot^,  waterSSU— Renwick. 
It  is  infusible  per  le,  but  forms  with  borax  a  glass  which  is 
green  while  hot,  but  ivhich  becomes  colorless  on  cooling.  It 
effervesces  with  acid.  Color  dull  verniilion-red;  streak  rose- 
red;  fracture  granular  i  affects  the  magnet  slightly.  Resem- 
bles ferruginous  J!isper. 

This  mineral  has  since  been  examined  by  Faraday  and 
Children,  who  discovered  in  it  a  notable  quantity  of  oxide 
of  manganese,  but  failed  to  detect  the  presence  of  oxide  of 
cerium. — {Ann.  of  Phil-,  second  stries,  ix.  317  )  It  is  poasi- 
ble,  however,  that  the  substance  examwed  by  these  Chemists, 
may  not  hare  been  the  same  with  that  submitied  to  analysis  by 
Prof.  Renwick,  but,  on  the  contrary,  a  silicate  of  manga- 
nese and  iron,  allied  to  Troostite  and  Fowlerite.  But  unfor- 
tunately the  Torrelliie  of  Renwick,  is  not  now  recognised  by 
mineralogists,  and  we  are  even  ignorant  of  its  precise  locality. 
The  name  is  deserving  of  some  beller  established  species  than 
either  of  those  to  which  it  has  been  applied.     (See  Columbite.) 

•  Ib  liinsr  oTFnr.  IdIib  Totnj,  of  Naw  York. 
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ORTHITE." 

UaUiKitihinH  tueuUria,  Dl 

Combination  of  silicit,  alumina,  the  osidea  of  iron,  cerinm, 
laDthaniuni,  maaganeBe,  lime,  jttria,  magnesia,  and  a  small 
quantity  of  water. 

Finbo.               Ttuibi.           Oouliibifuf.  I1tl».Fi>U. 

Frotoiid*  sreDriuni n-:» 4-se l8'44aii3hiiUini«mS('43 

siiiu K^a 38-M 3»«o 34-ta 


(^ 


HH<>"'^P»'»^'>Bd»^  "^ ''^ ^^  *■(.  0«S 

VJ'Sl  Bnnillui.      WM  B>r»li<u.  n-43  BcmHoI.         IWHe) 

Theorthite  which  most  nearly  resembles  Allanite  in  compb- 
sitioD,  as  that  from  Finbo,  is,  according  to  Berzelius,  a  mixture 
of  tersilicatesof  cerium,  alumina  and  iron.  The  variety  IVom 
Ytterby  is  an  orlhite  mixed  with  gaddinite.  That  from  Nor- 
way, according  to  Scheerer,  differs  from  Allanite  only  in  the 
addition  of  yttria ;  and  he  even  gives  the  same  formula  for  the 
variety  from  Ytterby.  He  haa  endeavored  to  show  that 
oithiie,  Allanite  and  cerile,  have  together  the  same  expressioa 
— 2fiSi+3R^Si :  in  which  ft  is  alumina  and  peroxide  of  iron, 
and  R,  on  the  contrary,  represents  yttria,  protoxide  of  cerium, 
oxide  of  lanthanium,  protoxide  of  iron  and  of  manganese,  lime 
and  magnesia;  thus  differing  only  as  varieties  in  the  kind  and 
quantity  of  those  ingredients  which  are  considered  iaomor- 
phouai 

Orthite  occurs  either  massive,  or  in  long,  thin  acicular  crys- 
tals, sometimes  two  feet  in  length.  Primary  form  undetermined. 
Color  ash-grey,  inclining  to  black;  opake;  lustre  vitreous; 
atreak  brownish-grey  ;  fracture  conchoidal.  It  resembles  g^ 
dolinite,  bat  differs  in  fusibility.  Alone  on  charcoal,  B  B,  it 
intumesces,  becomes  yellowish-brown,  and  finally  fuses  to  a 
btacic  blistery  glass.  In  heated  acid  it  gelatinizes ;  with  borax 
disBtdves  readilyinto  a  globule,  which,  when  hot,  is  red  ;  when 
cold,  yellow.  With'  fluor  spar,  shows  the  reaction  of  iron, 
with  soda,  that  of  manganese. 

Orthite  occurs  in  acicular  diverging  dark-brown  colored 
prisms  sometimes  exceeding  a  foot  in  length,  imbedded  in 
quartz,  at  Finbo  near  Fahlun  in  Sweden  ;  also  in  black  vitr» 
ous  masses,  disseminated  through  granite,  at  Skeppsholm,  one 
of  the  islands  of  Stockholm.  It  has  likewise  been  met  with  at 
Lindenaes  and  Fille-Fjeld,  in  Norway,  and  waa  brought  from 
Greenland  by  Gies^cke. 
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PYBORTHtTE." 

HolanophBin  flunman,  D. 

Berzeltng  obtiined  protoxide  orceriam  I3'92,  silica  10*43, 

lime  rSI,  alumina  3'59,  protoxide  of  iron  6*08,  protoxide  of 

manganese  1'39,  ytlria  4 87,  water 2650,  carbon  31-41.     He 

Buppoaea  it  to  be  a  mixture,  containing  carbon  and  water. 

Sp.  Gr.  219.     H.  =  25. 

Massive;  composition  columnar;  fracture  conchoidnl, splin- 
tery ;  earthy;  interonl  lustre  resinous,  externally  dull;  color 
brownish-bUck;  becoming  yellowish-brown  by  decompouticMi ; 
streak  brownish-black  ;  opake.  If  gently  heated  on  one  side 
it  takes  fire,  and  burns  without  either  flame  or  smoke;  after 
which  it  becomes  white,  and  melts  into  a  black  enamel.  With 
borax  it  forms  a  tranapiirent  blood-red  glass  when  hot,  which 
changes  into  yellow  on  cooling;  and  in  heated  acids  is  soluble, 
with  the  exception  of  a  black  powder ;  in  the  matrass  it  yields 

It  accompanies  Oadolinite  in  granite  at  Kararfvet  near  Fab- 
luo  in  Sweden ;  and,  except  that  it  is  devoid  of  lustre,  bears 
much  resemblance  to  the  orthite  irom  the  same  locality. 

CARBONATE  OF  CERIUM. 
Cubo-urlu,  Bmiaiil,    Cubmtta  of  Cttlam,  ilei-uliiu.    (fimMjr'i  Jtmtnl,  iiL  334.) 

Contains  oxide  of  cerium  757,  carbonic  acid  108,  water 
13-5  — Berzeliu9. 

Occurs  in  thin  four-sided  crystalline  plates  of  a  greyish- 
while  color.  Does  not  alter  its  appearance,  though  it  loses  19 
per  cent,  of  its  weight,  when  exposed  to  a  slight  red  heat.  Il 
forma  coatings  on  the  cerite  from  Baatnaes  in  Sweden,  and  is 
probably  derived  from  the  decomposition  of  that  mineral.  It 
IS  extremely  rare.  —  Allan's  Manual. 

YTTROCEHITE.f 
FlniuorTtulaiiidCariiuii,  Atruluu.    Orion  OijiW  TlUiiln,  AaJnt.    Spuialu 


OouUuor«RiiU*er«riDii..lS-» 
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t  PrwB  iu  <»i»l<il>1  elii.aj  oTjllrl.  «.d  urian. 
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According  to  Berzeliua,  this  mineral  ia  compoBftd  of  neutTBl 

filiates  of  lime,  cerium  aad  jltrium.     Tbe  AniericBD  specimeD 

approaches  thia  compoaition  in  the  proportiona  of  cerium,  fluoric 

acid  and  ytiria,  but  there  ia  a  deficiency  in  the  qtiantitj  of  lime. 

Sp.  Gr.  3-4—3-5.     H.  between  4-5  and  70. 

The  color  of  thla  mineral  is  riolet,  or  greyiab-red,  oflen 
mingled  in  the  aame  apecimen.  It  occurs  in  amorphous 
masses,  varying  from  a  thin  cruattohalf  a  pound  in  weight,  and 
presenting  occaaional  tracea  of  cleavage  parallel  to  tbe  sides  of 
an  Oblique  rhombic  prism,  whose  lateral  planes  incline  under 
aoglea  of  about  108°  30*.  It  ia  opake;  lustre  glistening;  the 
American  ^ecimens  pearly.  B  B,  per  se,  it  loses  its  color 
and  becomes  white,  but  does  not  fuse ;  but  on  the  addition  of 
gypsum  it  melts  readily  into  an  opake  globule.  Is  soluble  with 
residue  in  boiling  muriatic  acid. 

The  American  specimen,  as  examined  by  Dr.  Jackson, 
presents  the  fallowing  characters,  fi  B,  alone  on  charcoal,  turns 
yellow  and  fuses  into  a  greenish  slag.  With  soda,  in  the 
oxidating  flame,  fuses  into  a  yellow-greenish  opake  enamel. 
In  the  reducing  flame  turns  white  and  remains  opake.  With 
borax,  it  dissolves  readily  into  a  glass,  which  is  reddish-yellow 
while  hot,  but  colorless  when  cold.  With  salt  of  phosphorus, 
it  fuses  into  an  opaline  glass,  which  is  yellow  when  hot,  but 
colorless  when  cold.  In  this  glass  silicic  acid  is  discernible  as  a 
white  skeleton,  or  in  fine  white  particles.  With  gypsum  it  read- 
ily fuses  into  a  greenish- yellow  enamel.  The  powdered  mine- 
ral,  placed  in  a  platinum  crucible  and  moistened  with  sulphuric 
acid,  gives  out  hydro-fluoric  acid  on  tbe  application  of  heat. 

The  foreign  locality  of  this  mineral  is  at  Finbo,  near  Fahlun 
in  Sweden, 

It  has  recently  been  discovered  in  the  United  States,  hut 
we  are  ignorant  of  its  exact  locality.  It  wsa  found  by  Prof. 
Hitchcock  in  Worcester  county,  Mass.,  during  his  Oeologicsl 
survey  of  the  State.  As  Allanite  occurs  in  the  town  of  BoU 
ton,  and  as  the  scapolite  of  Boxboro',  has  recently  been  found 
by  Dr.  Jackson  to  contain  oxide  of  cerium,  it  probably  came 
from  one  of  these  towns.  It  was  supposed  to  be  fluate  of  lime, 
until  Prof.  Hitchcock  inferred  its  true  nature  from  its  resem- 
blance to  the  foreign  mineral,  with  which  the  analysis  of  Dr. 
C  T.  Jackson,  has  now  fully  identified  it. 

It  forms  a  thin  layer  on  quartz  and  Allanite,  associated  with 
Bihery-white  micB  and  red  garnet;  is  massive,  with  traces  of 
crystalline  structure.  The  color  like  the  foreign  specimens, 
but  passing  into  lilac  or  pink  color.  Thinnest  layers  are 
translucent. 
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MENQITE.     MONAZITE. 

II«|il*,  Brtikt.    IMH.  Mv.  I.  IBT.)     Hmuiiu,  BniOmmi.    (Si*mi«g'»  JmmI, 

I'.NI.)    Edwirdiila,  St^nW.    {.amT.  Jttr.  tf  &mtt,  bii.&l.} 

This  mioeTal,  firat  Darned  uid  described  b;  Breithaupt,  has 
beeo  analyzed  by  Kersten,  who  obtained  the  following  results, 
as  shown  io  the  first  column  : 

Edwuikil*. 

Paniila  oT  HriBin K-OO ifrU 

OiidsuduUiuiuii ^-40 D-OO 

TbariDi ^tT-aS...Aliimiu...  4'44 

FiroiiJa  aTtig »-ia...ZiTFaniL...  TTT 

FroLaiiiiliaf  mupnaH...   I'M...  .Biliu  . ...  >33 

1<I1-4D>  W'TS  Shapud.  f 

Sp.  Gr.  4-924.  H.  =  SO.f 
Primary  form,  according  to  Descloizeaux,  an  Oblique  rhom- 
bic prism,  M  on  M  92°  SO*,  P  on  M  100°  25'  13".  Brooke, 
from  the  measurement  of  a  crystal  whoae  planes  were  too  dull 
for  permitting  the  use  of  the  reflectiTe  goniometer,  gave  the 
inclination  of  M  on  M,  nearly,  95°  SC,  P  on  M  lOO-.^  The 
following  figure  and  measurements  of  monazite,  are  from  a 
paper  byM.  Descloizeaux,  on  the  primitive  and  secondary  form 
of  this  mineral,  in  the  Ann.  dts  Mines  for  1842,  tome  ii.  p.  364. 
The  measurements  were  determined  by  the  reflective  goniome- 
ter, and  rerided  by  calculation. 


M  on  H 92=  ac 

M  on  k 1S3   SO 

Monk ISa    80 

konA M   00 


o  A     laff"  00* 

n  ft 181    00 

na 121   00 

nc 117   00 


bic>i<l>«.    T 
■boutil  hHi  gl 


n  BlHiiud—Bp,  Or,  «■«.    B.  =  4-S. 
ifanvd  Iha  prinuTJ  fbtin  of  Ihil  Dlfflfrrtl  b>  Ulfl  oUioDft  r 
rh  »ui  nriflruir*  bnlawsd  upon  <t,  in  honor  of  iu  diKoi 
I,  lot  Sniibupt'i  bu  fiunllj  b««a  idopud. 
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The  Becondarjr  doiuiQant  form  of  monazite,  according  to 
Deacloizeaux,  ia  ■  square  prism  flattened  on  one  of  its  faces, 
and  terininated  at  each  extremity  by  an  irregular  tetrahednl 
summit.  The  planes  M,  are  always  very  small,  and  in  some 
crystals  entirely  wanting.  The  faces  of  the  crystsla  are  not 
equally  brilliant,  those  lettered  e,  especially,  having  a  greasy 
look,  which  prevented  a  rigid  meaauriog  with  the  reflective 
goniometer ;  and  for  this  reason  the  incidences  of  some  of  the 
faces  measured,  with  those  calculated,  did  not  exactly  agree. 

Color  hyacinth  or  brick-red;  translucent  on  the  edges; 
lustre  vitreous;  streak  white.  Heated  to  redness  in  a  glass 
tube,  it  suffers  no  change.  In  the  strongest  heat  of  the  blow- 
pipe, it  only  melts  upon  the  edges,  when  it  becomes  greenish- 
yellow.  Treated  with  soda  or  borax  in  the  reducing  flame,  it 
dissolves  with  effervescence  into  a  light  yellowish  opake  mass. 
Dissolved  in  salt  of  phosphorus,  the  globule  is  yellow  rfhile 
warm,  but  on  cooling,  becomes  yellowish -green  and  opake. 
The  American  variety  exhibits  very  nearly  the  same  character, 
BB,  but  diflera  in  its  behaviour  with  acids,  being  slightly  effect- 
ed by  Aqua  Regis,  while  the  monazite,  according  to  Kersten,  is 
decomposed  by  chlorhydric  acid  with  the  evolution  of  chlorine. 

The  crystals  ofEd  wardsite  were  first  described  by  Prof.  Shep- 
ud,  aa  oblique  rhombic  prisms  (M  on  M  95°,  P  on  M  IO(r) 
leplaced  on  their  acute  lateral  edges  by  single  planes  iuctining 
to  the  adjacent  lateral  faces  under  la?"  Sff* ;  and  the  very 
minute  crystals  have  their  summits  surmounted  by  four-Bided 
pyramids,  whose  faces  correspond  to  the  lateral  edges  of  the 
prism  ;  in  others,  the  replacements  of  the  acute  lateral  edges  is 
so  deep  aa  to  cause  them  to  assume  a  flattened  shape.  Cleav- 
age, generally  indistinct  parallel  to  the  oblique  terminal  plane, 
but  very  perfect  parallel  to  the  longer  diagonal.  They  closely 
agree  with  monazite  in  the  measurement  of  their  angles,  as  since 
determined  with  the  reflective  goniometer  by  Prof.  Shepard, 
and  calculated  by  Dana.  M  on  A  in  Edwardsiie  gave  136^  30', 
«  on  A  140''  10',  c  on  A  126°  25',  s  on  k  I3i°  22'.  In  their 
ordinary  occurring  forms,  and  in  all  their  external  characters, 
there  is  also  a  very  close  resemblance  to  monazite. 

Monazite  is  found  in  the  mountains  about  Ilmensee  in  Sibe- 
ria, associated  with  flesh-red  felspar  in  granite ;  it  was  first 
described  by  Brooke  under  the  name  of  Mengite,  in  honor  of 
X.  Bfengi,  by  whom  it  was  discovered, 

Edwardsitc  occurs  at  Norwich,  Conn.,  at  the  Falls  of  the 

•ThcH  wanoBt/ippnoiiBilamMHniHiiU  obulond  on  an  Imptrftoi  cifiul  irilh 
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Yantic,  in  Bmall  brownish  or  fayacinthine-red  crystals,  in  a  red 
felapat  hie  granite  accompanied  by  Silliraaaite.  The  crystal  a 
are  rarely  above  a  quarter  of  an  inch  in  length,  and  one-sixtti 
of  an  inch  in  thicknesa.  A  single  crystal  was  also  noticed  by 
Prof.  Shepard  at  the  locality  of  Sillimanite  in  Chester,  Conn.* 
Edwardsite  was  supposed  to  be  a  new  species  by  Profl 
Shepard ;  but  Prof.  G.  Rose,  from  a  careful  examination  of 
this  mineral,  having  been  led  to  regard  it  as  identical  with 
monaziie.t  Prof.  Shepard  has  instituted  a  new  examination  of 
its  characters,  and  has  fully  satisfied  himself  of  the  identity  of 
the  two  minerals.  He  fiada  the  oxide  of  cerium  to  be  accom- 
panied hy  oxide  of  lanthanium,  (a  substance  unltnown  to  him 
when  he  made  his  first  analysis,]  as  well  as  by  thorina  and 
oxide  of  tin,  which  at  liral  escaped  his  notice.  Aa  the  tin,  from 
its  minuteness,  is  evidently  accidental,  it  is  not  a  little  remark- 
able that  Rose  should  also  find  it  in  the  American  mineral. 

Ekehitb.  —  This  mlnera),  the  name  of  which  ia  derived  rram  ipi;/iia, 
Mliludn.  in  alludoD  to  U<  rare  occurrence,  wai  fir«t  noliced  by  Prat.  Shep- 
hanl,  in  his  Report  on  the  GtologUal  Survry  aj  Oonneelicul,  and  after- 
warda  in  a  paper  Id  the  Amtr.  Jour,  of  Science,  iiii[.34I,  where  he  has 
deicribed  iU  cryalallofcraphical  and  general  physical  chirtcten,  under 
the  desigDatim  ol  a  new  species.  In  vol.  iiiiil.  of  the  Amer.  Jevmal  aJ 
Science,  J.  D,  Dina  faai  (^ven  the  drawiaga  of  tbree  crystAls  of  Ihii 
miuenl,  and  recorded  their  angular  m cam  rein enta.  Hia  reiulls  at  Erst 
led  him  to  cojocide  in  theopinioa  of  Prof.  Shepard;  but  rromasubiequent 
examination  aiid  compariaon  oflhe  ere  mile  with  monazite,  as  lo  its  hard- 
iiess,  color,  lustre  and  cleBvaee,  as  well  as  fcoiQ  its  Bf;reement  with  the 
anglES  dT  monanle,  as  slated  by  Desclolieaui,  be  now  reeants  these  two 
miaerali  as  Identical  The  iucideDces,  aa  delernilned  by  Dana,  are  M  on 
h  136°  SC,  a  on  A  140°  40',  con  ft  126°  8'.  e  on  i  \3\°  6^.i  —  Amer  Jour, 
of  Seieaee,  ilv.  403.  As  described  by  Pmf.  Shepard,  Ihe  primary  rorni  la  . 
supposed  to  be  a  Right  oblique-angled  prism,  H  on  T  140°  Stf  —  the  sjr- 
faces  of  these  planes  being  smooth  and  brilliant.  Fracture  ronchoidal  lo 
uneven  :,  lustre  resinous  to  vilreou* ;  color  between  clove  and  yellowish- 
brown;  Kmi-lranspareut;  atreak  paler  than  Ihe  color.  B  B,  it  inalanllj 
becomes  tranapirent  and  colorless,  but  doea  not  sulTer  the  •lighlesl  fuaim, 
even  in  very  l^in  fragnients.  Healed  with  carbonate  of  soda,  on  a  platina 
■iipporl,  an  opake  whita  mass  was  ablained.  atalned  in  •  (ingle  spot  of 
cinnamon  brown  color.  Wilh  borax,  fuses  slowly,  attended  by  ■  slight 
eServescence,  and  yields  a  transparent  amber-yellow  globule,  which,  by 
flaming,  becomes  paler  aod  milky  in  its  clearness.  In  a  glass  tube,  healeu 
wilh  sulphuric  acid,  II  shawa  the  pretence  of  nuoric  acid. 

This  mineral  was  diaeovered  by  Mr.  T.  R.  Dutton,  imbedded  in  albilic 
granite,  and  accompuiied  by  apalile,  St  Walertown.Coan.  Thecryatalsare 
•mall,  the  largest  not  over  one-fifib  of  an  Inch  long;  the  others  varying 
from  one-siiteenth  lo  oae-Iwentielh  ol  an  Inch. 

■Itgpan  «b  Ih*  CaologinJ  Snrvar  sf  CoaaseUsot,  p.  KB.    Aihi.  Jou.  aT  Belanea, 

tP(«,.Ann.,NQ.l, 
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NEUTRAL  PLUATE  OF  CERIUU. 

DHto-fluu  olCttiam.    FloHriiM,  SnrinL    SpuUlu  ktofOB"!  »■ 

CODSiBts,  according  to  Berzelius,  of  per  and  protoxide  of 
ceriam  83-24,  yttria  113,  fluoric  acid  16-24, 

The  per  and  protoxides  of  cerium,  according  to  Berzelius, 
exist  ID  this  mineral  in  the  proportions  of  two  atoms  of  tlie 
former  to  one  of  the  latter  ;  whence,  as  it  ia  a  simple  (luate  of 
cerium,  it  consists  of  one  atom  filiated  protoxide,  and  two  atoms 
fluated  peroxide  of  cerium.  Formula:  CrFI+Cr3FI. 
Sp.  Gr.  4  7.      H.  about  4-0. 

Occurs  in  six-sided  prisms,  in  plates,  and  ia  amorphous 
masses,  of  a  reddish  or  wax-yellow  color.  Dull ;  translucent 
in  extremely  thin  fragments ;  and  having  an  uneven  fracture. 
B  B,  on  charcoal  it  does  not  fuse,  but  merely  becomes  slightly 
brown ;  with  borax  and  salt  of  phosphorus,  it  gives  in  the 
oxidating  flame,  a  red  or  orange  colored  globule,  which  becomes 
pale  on  cooling ;  in  the  reducing  flame  it  loses  its  color  entirely. 
Heated  in  s  lube  it  corrodes  the  glass. 

This  mineral  has  hitherto  only  been  found  at  Finbo  and 
Broddbo  near  Fahlun  in  Sweden,  in  very  small  quantities  ;  it 
occurs  imbedded  in  granite,  and  associated  with  pyrophysalite, 
ortbite,  &c. 

DOITBLB    FLVATC    OF    CKKIVM    AND    YTTRIA. — Tbtl    U    RQ    BlTlhy 

mloenl  round  tt  Finbo  in  Sweden  ;  it  Is  mucb  more  oomman  Ibin  the 
preceding,  but  iti  nie  Kldom  exceed*  that  of  s  pee.  It  it  ueuilly  of  e 
pele-red  color,  but  eccun  deep-red,  yellow,  sml  even  white.  Il  li  very 
Kift,  end  miy  euily  be  scralched  by  the  nail.  According  to  Berzelitu,  il 
is  I  mechanical  mixture  ol  the  fluele  of  yllrti,  with  Qumte  of  cerium,  and 
illica.    It  presents  nearly  the  time  re-ecliens  as  the  Neutrel  Fluata. 

SUBSESQUIFLUATE  OF  CERIUM. 
BMi-uiiH,  BnitMl.     Spuialni  JodMibednii,  D. 

This  is  the  suh-fluate  of  cerium,  or  fluate  of  cerium  with 
excess  of  base,  of  Berzelius,  and  is  composed,  according  to  his 
analysis,  of  peroxide  of  cerium  84-20,  fluoric  acid  10'65,  water 
4-95.  These  numbers  give  very  nearly  one  snd  a  half  atom 
peroxide  of  iron,  to  every  atom  of  fluoric  acid,  united  with  a 
half  atom  of  water.  It  is  therefore  a  hydrous  subsesquifluated 
peroxide  of  cerium,  as  described  by  Dr.  Thomson.  Formula: 
Cr'lfH-iAq. 

This  mineral  difiers  from  the  above  in  containing  rather  a 
larger  proportion  of  the  oxide  of  cerium  —  in  the  absence  of 

fttria  —  and  in  the  presence  of  a  variable  quantity  of  water. 
t  possesses  considerable  resemblance  to  porcelain-jasper. 
Color  yellow;  with  occasional  slight  traces  of  crystallization. 
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approaching  to  rhombic  dodecahedrons.  B  B,  oo  charcoal  it  is 
iDfusibte,  becomes  black  at  an  iucipient  redness,  but  on  cool- 
ing, assumes  successively  dark-brown,  red,  and  orange  tints. 

It  occurs  in  minute  quantities,  accompanjing  Allanite,  at 
Bsstnaes  near  Riddarhjttan  in  Sweden. 

Dr.  JsckaoQ  has  recently  discovered  this  substance  eacrust- 
ing  the  pink  scapolite  from  Boxboro',  Mass.,  and  also  contained 
in  the  small  cavities  of  the  scapolite  rock.  He  regards  it  as  a 
Hydrated  Basic-Jivoride  of  Cerium.  It  is  of  a  fine  sulphur- 
yellow  color,  and  pulverulent,  or  in  minute  yellow  scales.  B  B, 
it  is  infusible,  and  turns  dark  brown  at  a  red  heat.  With 
borax,  it  forms  a  glass  which  is  orange  colored  while  hot,  and 
nearly  colorless,  or  of  a  delicate  green  tinge  when  cold.  It 
forms  a  lemon-yellow  solution  in  chlorohydric  acid,  from 
which  crystals  of  sulphate  of  potnah,  precipitate  a  white  powder, 
which  is  sulphate  of  cerium  and  potash. 

PITCH-BLENDE. 
F«c)H-U«id«,  FKban,  W.      Unas  OifdoU,  H.      DrupHknm,  L 


Protoiiili  at  DcudOD 


Oiida  orooUlL <Ht I'M 

mi  KUpnUi.       100-48  PfiiK 

The  several  analyses  which  have  been  made  of  this  mineral 
rather  indicate  it  to  be  a  mechanical  mixture,  than  a  chemical 
compound.  It  has  been  regarded  by  some  as  a  silicate  of 
uranium  ;  but  the  ratio  of  the  silica  to  the  oxide  of  uranium, 
diSefs  so  much  as  to  render  this  view  of  it  very  improbable. 
Sp.  Gr.  605  —  7-05.      H.  =  55. 

Color  greyish-black,  brownish-black,  and  iron-black  ;  and 
occurs  globular,  reniform,  massive,  disseminated,  and  pulveru- 
lent; form  and  crystalline  structure  unknown;  fracture  oneTen, 
or  small  conchoidal ;  lustre  dull  or  imperfect  metallic  ;  in  the 
former  case  frequently  presenting  iridescent  colors  superficial- 
ly;  it  is  opake  ;  very  brittle,  but  sometimes  scratches  glass. 
Per  se,  it  is  infusible  B  B ;  but  with  borax  it  yields  a  deep 
yellow  colored  glass,  which  becomes  of  a  dirty  green  in  the 
reducing  flame,  and  when  saturated  to  a  certain  point,  turns 
black  on  flaming.  If  reduced  to  powder  it  is  slowly  soluble  in 
nitric  acid,  with  effervescence  and  a  disengagement  of  nitrous 
gas.     Does  not  act  on  Ibe  magnet. 

It  occurs  in  botryoidal  masses,  accompanying  various  ores 
of  silver  and  lead,  at  Maiieuberg,  Schneeberg,  and  JohasD- 
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ffeorgenaladt  in  Sssod;;  at  JoachiroBthal  and  Przibram  in 
Bohemia ;  at  Rezbanya  in  Hungary ;  and  wilh  uranile  in 
several  of  the  Cornish  mines.  It  is  a  valuable  ore  to  the  pot' 
celain  painter,  yielding  a  fine  orange  color  in  the  enamelling 
fire,  and  a  black  one  in  that  in  which  the  porcelain  itself  is 
baked.  —  Allan's  Maiuiai. 


CALCAREO-PHOaPHATB    OP    URANIUM. 

PhnphaU  of  UiulDin.     Umn  U 
Urm.Uic^  I.     PjniBHnl  Eu 

Combinaiion  of  phosphoric  acid,  lime,  oxide  of  uranium, 
and  water,  with  other  accidental  mixtures. 


mn  DanaliiB.       niLiaflsr. 

The  constitution  of  this  species,  as  deduced  from  the  first 
analysis,  is  one  and  a  half  atom  lime,  two  atoms  peroxide  of 
uranium,  three  atoms  phosphoric  acid,  and  twelve  atoms  water. 
Consequently,  the  phosphoric  acid  is  combined  with  peroxide 
of  uranium  as  a  simple  phosphate,  and  with  the  lime  as  a  sub- 
sesquiphosphate,  as  thtis  expressed  by  the  formula :  3UPh4- 
CaI"i+Ph+12Aq. 

Sp.  Gr.  3ia.     H.  =  2-25. 

Color  leraon-jellow,  the  same  crystal  being  sometimes  yellow 
at  one  end,  green  at  the  other ;  it  becomes  brownish  and  dull  by 
decompositioD.  It  is  found  crystallized  in  quadrangular 
prisma,  in  four-,  six-,  and  eight-sided  tables,  rarely  in  acute 
and  obtuse  octahedrons ;  the  structure  is  lamellar,  and  it  is 
mechanically  divisible  parallel  (o  all,  and  with  remarkable  ease 
to  the  terminal  planes  (P)  of  a  Right  square  prism  —  the  form 
of  tbe  primary  crystal.  Transparent,  translucent,  or  opake ; 
the  lustre  shining,  pearly  upon  the  face  P;  it  yields  easily  to 
the  knife,  and  is  brittle.  It  decrepitates  violently  on  charcoal 
B  B,  and  loses  about  33  per  cent,  by  ignition;  with  borax  and 
salt  of  phosphorus,  the  glass  obtained  in  tbe  reducing  flame 
remains  green  after  cooling;  with  soda  the  assay  yields  no 
metallic  particles.  Its  solution  la  nitric  acid  is  yellow,  and  in 
'a  white. 
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Fig.  1,  the  primiry  ;  *  right  iquire  prism.  I'IK' 2,  ■  Ubulircrjitil  of 
)  quBilrtn^ular  form  ;  these  occur  of  ririoue  lensuia.  Fijc.  S ;  in  IhU  the 
nlld  iDglei  of  the  precedinic  ire  replaced,  producing  ■  six-iided  tabulu' 
cryatiil ;  these  ire  cammoDly  very  long.     Fig.  4  ;  in  this  tU  the  termloal 


MlTd  *iig]u  of  the  quadrmgular  prism  are  repUci 


le  solid  iDeies  of  th«  priim 
in  Gs.  6,  dt  tt)«  edgM  ind 


P  CD  M  or  H'   ....  90°  00'  c. 

M  an  M' 90  00 

PoDtl  orcl'  .  .  .  .  14S  S2 

e2  or  cV  .  .  .  .  I«0  40 

c8  u-  cS'  ....  137  10 

e4  or  cV  .  .  .  .  Ill  M> 

at lU  00 

t*Me4f 97  S3 


It  occurs  ia  veins  ia  granite  at  St.  Symphorien  near  AuUm, 
at  St.  Yrieux  near  Limoges  in  France,  and  in  sereral  places  in 
Saxony. 

Two  localiliee  of  this  rare  mineral  hare  been  fouad  in  the 
United  States,  occurring  under  very  similar  circumstances, 
one  at  Chesterfield,  Mass.,  the  other  at  Paris,  Me.,  in  minute 
laminte  in  granite  with  Cteavelandite,  rubellile,  and  green 
tourmaline.  Mr.  Teschemaeher,  who  first  discovered  the  for- 
mer, obtained  several  perfect  crystals  from  two  to  three  lines 
in  diameter,  and  of  a  straw-yellow  color.  They  sometimes 
occupy  minute  cavities  in  the  crystals  of  tourm^iue.*  The 
mineral  also  forms  thin  lamins  in  the  seams  of  the  olbite. 

CHALCOLlTEt 


UiuOUiiiiur(<Dpui|,  W.    Pn* 
indaa.    GrtlHI 

Ctmtbination  of  phosphoric  acid,  the  oxides  of  uraniam  and 
copper,  and  of  water. 
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CwmnU.  VomwilL 

FsniUaafunalun a>SS «HI 

Plwapharic  uM IS'K IIH) 

Oiid«or»ppgi e-i* 84 

Vtutt. IM6. 14-J 

StoBjrmuut 0-7U 0-S 

IWHW  BbrbIiol      I«H)  B.  Pliinipi. 

These  results  lead  to  the  same  atomic  composition  with 
the  last  described  species,  eitceptiDg  that  oxide  of  copper  is 
substituted  for  lime.  The  formula  is,  therefore,  thus  stated ; 
2Ui>h+Cp'»Ph+12Aq. 

8p.  Gr.  3-33.     H.  =  2-0— 2-5. 

This  species  corresponds  with  the  preceding  in  crystalliDe 
form,  and  in  all  other  points  except  in  the  following. — Ita 
color  is  emerald-green  or  graas-green ;  its  solution  in  ammo- 
nia is  blue  ;  B  B,  with  borax  and  shU  of  phosphorus,  the  glass 
obuined  in  the  reducing  flame  becomes,  on  cooling,  red  and 
opake.  With  soda  the  chalcolite  of  Cornwall  is  reduced  into 
while  metallic  grains. 

Beautiful  varieties  of  this  species  have  been  found  in  Corn- 
wall,  particularly  in  the  veins  of  Tin  Croft  Mine,  and  Huel 
Biiller  near  Redruth,  with  red  copper  and  arseniate  of  iron  in 
Hud  GorUnd  and  Hue!  Unity,  at  the  Tolcarn  mine,  and  in 
Gunnislake  mine  near  Callington.  This  species  might  som^ 
times  be  confounded  with  green  mica,  but  the  lamins  of  mica 
are  flexible  and  elastic,  while  those  of  uranium  are  brittle,  and 
do  not  bend ;  mica,  moreover,  is  not  soluble  in  nitric  acid.* 

CARBONATE   OF   URANIUM. 
<;niiBlaoiii,Uiu.Blilll»,  Z^pf.    UncDiiJu,  SuAiU.    UcihIiu  aehnceui,  D. 

In  crystalline  flakes  of  a  small  size,  devoid  of  distinct 
form.  Color  bright  yellow,  between  lemon-  and  sulphur-yel- 
low; opake,  with  little  lustre.  When  slightly  healed  BB, 
its  color  becomes  orange-yellow.  It  is  soluble  with  efferves- 
cence in  acid,  yielding  a  yellow  solution,  which  aflbrds  a 
brown  precipitate  with  prussiate  of  potash,  thus  demonstrating 
it  to  be  a  carbonate  of  uranium. 

Professor  Zippe  of  Prague,  distinguished  this  substance  from 
nran-ochre,  and  the  yellow  oxide  of  uranium,  chiefly  from  its 
want  of  lustre  and  more  brilliant  color.  It  occurs  in  silver 
reins  at  Joacbimsthal  in  Bohemia,  with  pitch-blende,  nrati- 
ochre,  and  pharmacolite ;  and  apparently  is  derived  from  the 
decomposition  of  the  pitch-bleude,  on  which  it  commonly 
forma  a  coating. 

'Tbg  cfTiliti  oTUili  ipHlH  loH  tlMlr  tnoipanneT,  mil  amiM  >  rtBawiih^iHn 
«elor,*itli«Mnipantnn*>*nsrBD°:  ■  eluBca  pmtablr  owiif  lotkt  lowgtipsfUMof 

Ui*l[  HHDlUll J  eaniUBtd  »(■[.    [Ab.EdIj 
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JOHANNITE-f 

UiutSulIdU.Atiekn  Johinnita,  0ulu«r.  Uritn  Vitriol. Mhi    BalhtaTsrtd'Uiu*, 

BiaJur.     ViiilulDm  UiinicBo,  U. 

Hydrous  siilpliate  or  uranium,  mixed  with  sulphate  of  copper. 
Sp.  Gr.  3  19.     H.  =  20— 25. 
Primary  Torm  an  Oblique  rhombic  priam.     Secondary,  ac- 
cording  to  Haidinger, 


In  very  minute  crystals.  Color  deep  gras»-green  ;  translu- 
cent ;  lustre  vitreous  ;  streak  pale  siakin-greeu  ;  taste  slightly 
bitter ;  cleavage  traces  parallel  to  o,  and  to  a  face  which  bev- 
els the  edge  between  b  and  c.  Fracture  imperfect  conchoidal. 
Partially  soluble  in  water.  Heated  in  the  matrass  it  yields 
much  moisture,  leaving  a  dark  blackish-brown  mass.  Fused 
upon  charcoal  with  soda,  and  then  laid  on  a  piece  of  sUvet 
and  moistened,  it  blackens  the  metallic  surface.  In  the  r^ 
ducing  flame  with  soda,  a  bead  of  copper  is  obtained.  With 
borax  it  forms  a  fine  green  glass,  as  well  in  the  oxidating  as  in 
the  reducing  flame;  in  the  latter  it  becomes  red  and  opakeon 
cooling,  exhibiting  the  presence  of  oxide  of  copper.  With 
salt  of  phosphorus,  only  green  colors  are  produced,  that  of  the 
oxidating  flame  having  rather  the  appearance  of  copper,  the 
reducing  more  of  uranium.  It  therefore  contains  water,  sul- 
phuric acid,  and  the  oxides  of  copper  and  uranium,  but  in 
what  proportion  has  not  been  determined. 

The  sulphate  of  uranium  occurs  in  extremely  small  crys- 
tals at  Joachimsthal  in  Bohemia.  It  is  a  species  as  beautiful 
as  it  is  rare,  having  only  been  observed  in  one  mine,  and  that 
in  the  year  1809.  —  Allan's  Manual 


Zlnnklai,  W.     Euins  Bulfu 

Combination  of  sulphuret  of  tin  and  sulphnret  of  c<^per. 


uiicd  \ij  HkUisfM  ia  toBpUmMt  to  bit  tmptriil  Hlibatw  Um  Ai 
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These  results  are  very  discordant,  and  it  is  not  improbable 
that  the  mineral  is  a  mechanical  mixture  of  eulphuret  of  tin, 
with  iron  and  c^^per  pyrites.  Berzelius  and  Beudant  from 
the  last  analysis,  have  stated  the  rormula  thus:  StaSt+Cp^Sl 
+FSI». 

Sp.  Or.  4-35  —  4-76.     H.  =  40. 

Massire ;  of  a  steel-grey  color  when  pure,  oAen  yellowish 
from  an  admixture  of  copper  pyrites;  and  these  colors  are 
sometimes  intermingled  in  the  same  specimen,  imparling  (o 
the  mass,  somewhat  the  aspect  of  bell-melal,  whence  beU-mttal 
are:  fracture  granular  and  uneven,  passing  into  flat  conchoi- 
dat,  with  a  shining  metallic  lustre ;  opake  and  brittle.  BB, 
flulphar  is  driven  off)  af\er  which  it  fuses  readily  into  a  black 
scoria.  It  is  soluble  in  nitro-muriatic  acid,  with  the  excep- 
tion of  the  sulphur,  which  is  precipitated. 

It  occurs  only  in  Cornwall,  and  that  principally  at  Huel 
Rock  in  the  parish  of  St.  Agnes,  accompanying  blende,  py- 
rites, and  other  minerals.  Crystals  have  been  noticed  appa- 
rently in  the  form  of  regular  hexahedrons,  and  traces  of  cleav- 
age seemed  to  be  parallel  with  this  form,  sad  at  the  same  time 
parallel  to  the  dodecahedron. 

OXIDE    OF  TUNGSTEN. 
Hmtin  Tallow  Oiid*  of  Taipun,  SUUain.    Tiu«nle  Oohn,  OufirL 

Soft.     Sp.  Gr.  60. 

This  mineral  varies  in  color  from  orsDge-  or  chrome-yellow 
to  yellowish-grey.  It  occurs  massive ;  composition  impalpa- 
ble; earthy  and  pulverulent;  is  inodorons  ;  tasteless;  assumes 
a  greenish  hue  under  the  blowpipe ;  is  insoluble  in  acids,  but 
by  digestion  in  nitric  acid,  the  powder,  which  is  greyish, 
assumes  a  brilliant  yellow  color,  and  would  probably  afFord  a 
fine  pigment.  It  is  readily  soluble  in  warm  liquid  ammonia; 
and  is  precipitated  white  by  acids,  the  precipitate  by  standing, 
re'Rcquiriog  a  yellow  color. 

For  our  earliest  knowledge  of  this  mineral  we  are  indebted 
to  Prof.  Silliman,  by  whom  it  was  discovered  about  the  year 
1620.*  It  has  not  been  analyzed,  but  its  analogy  to  the  yel- 
low oxide  as  artiflctaily  prepared,  leads  us  to  suppose  it  to  be 
pure  tungstic  acid,  consisting  according  to  Berzelius,  of  oxy- 
gen 20-23,  tungsten  79-77. 

It  occurs  in  quartz,  associated  with  wolfram  and  tungsten, 
in  minute  veins  or  thin  coatings,  at  Lane's  mine,  Monroe 
county.  Conn. 
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itUM,B.Bl.    OsUtia4rita.J. 

i  to  cooaist  of  aearly  pure  titanic  acid  —  Tt. 
Sp.  Gr.  3-85.  H.  =  55  — 60. 
This  miDera]  repreaenls  various  shades  of  brown,  indigo- 
blue,  or  Bt«el-grey ;  by  tTansroilled  light  it  is  green ish-jellou'. 
It  occurs  in  small  crystals,  having  the  general  form  of  on 
Acute  octahedron  with  equal  and  similar  isosceles  triangular 
fsces,  which  is  the  form  of  the  primary  crystal;  the  crystals 
exhibit  the  planes  of  several  modificHtions ;  structure  lamellar ; 
cleavage  both  parallel  to  the  faces  of  the  octahedron,  and  pei^ 
pendicular  to  the  axis;  lustre  of  tbe  fragments  splendent  and 
adamantine ;  varies  from  semi-transparent  to  opake ;  streak 
while;  and  is  brittle.  When  heated,  it  exhibits  a  reddish* 
yellow  phosphorescent  light;  and  acquires  resinous  electricity 
by  friction.  B  B,  it  is  infusible  without  addition  ;  with  soda  it 
forms  a  dull  yellow  globule,  which  becomes  white  on  cooling. 


The  principal  locality  of  anatase  is  Oisans  in  Dauphiu^, 
where  it  occurs  in  veins  in  granite  and  mica-slate,  accompa- 
nying felspar,  axinite,  rocE-crystal,  chlorite,  &>c.  Is  also 
found  disposed  in  mica-slate,  in  tbe  Grisons;  at  Tavatsch  in 
the  Tyrol ;  and  in  Brazil,  where  the  cryelats  are  bo  brilliani 
that  they  frequently  pass  for  diamonds. 

OXIDE  OF  CHROME.t 
Chnnifr.Oolin.    ChnnaOijiU. 

It  is  pure  oxide  of  chromium,  consisting  of  chromium  TO'l  1, 
oxygen  2989  — Ch. 

•  Anitui,  from  the  UiHk,  lirnirTliif  (Inid^,  in  Blluilon  u>  Dm  haiiblaf  tk*  pin«U* 
of  the  DCtnliMlnl  CTTitali ;  OcUhediitt,  rrom  iu  occairlnf  In  octahxlniiit. 
f  H^uiiv  ■  cvlotiBg  lubtUDca ;  probablj  ia  lUiulon  to  iti  pHpanUon  u  a  pifUHM. 
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Occurs  in  a  pulverulent  stale,  and  of  a  green  color  more 
or  less  intense,  at  Kcouchets  in  Burgundy.  BB,  it  is  infusi- 
ble, but  changes  to  a  lighter  green.  With  borat  it  furms  a 
line  green -colored  globule.  It  is  mentioned  aa  occurring  in 
the  ls\e  of  Uost  in  Shetland,  and  in  serpentine  rocks  in  Savoy 
and  Piedmont  - 


This  is  the  pure  metal,  Bs,  occasionally  mixed  with  small 
<]uantilies  of  arsenic  and  sulphur. 

Sp.  Gr.  96  — 98.     H.  =20—20. 

Its  color  is  silver-white  tinged  with  red,  presenting  gene- 
rally an  external  tarnish;  it  occurs  feathery,  reticulated, 
amorphous,  and  crystallized  in  the  form  of  the  Regular  octa- 
hedron, which  is  its  primary  form;  structure  lamellar,  with 
joints  parallel  to  the  planes  of  the  octahedron,  and  probably 
also  in  other  directions;  lustre  metallic;  sod,  sectile,  and  not 
very  frangible.  When  cold,  brittle ;  but,  on  being  heated, 
may  he  hammered  into  plates.  Fuses  readily  at  the  compara- 
tively low  temperature  of  476°.  It  is  soluble  in  nitric  acid, 
but  the  solution  yields  a  white  precipitate  if  diluted.  After 
fusion  it  crystallizes,  on  slow  cooling,  in  regular  cubes.  Oq 
friction  it  presents  resinous  electricity.  When  placed  on  live 
coal,  or  exposed  to  the  candle,  it  melts;  B  B,  it  is  volatilized 
in  the  form  of  white  vapor,  which  forms  a  yellow  coating  on 
the  charcoal,  emitting  at  the  same  time  an  arsenical  odor, 
from  an  accidental  admixture  of  arsenic. 

Bismuth  chiefly  occurs  in  the  veins  of  primitive  mountains, 
accompanying  various  ores  of  silver,  cobalt,  lead,  and  zinc. 

Its  principal  localities  are  Johanngeorgenstadt  and  Schnee- 
berg  in  Saxony,  Joachimsthal  in  Bohemia;  Modum  in  Nor- 
way ;  Transylvania,  Suabia,  France,  and  Sweden. 

In  Cornwall  it  occurs  in  feathery  masses,  with  arsenicsl 
cobalt,  at  Huel  Sparnnn,  near  Bedruih ;  and  in  Herland  mine 
near  St.  Ives.  At  Schneeberg  it  forms  arborescent  delinea- 
tions disseminated  in  brown  jasper,  which  appear  very  dis- 
tinctly when  the  mass  is  cut  into  slabs  and  polished. 

Its  great  fusibility  renders  bismuth  a  useful  compound  in 
the  formation  of  aevernl  metallic  alloys,  as  in  the  fabrication 
of  printers'  types,  pewter,  and  solder. 

The  only  locality  of  this  metal  at  present  known  in  the 
37 
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United  States,  ia  Muoroe,  Conn.,  where  it  occurs  dia 

ted  in  quartz  with  Iron  p^rilea,  wolfram,  and  galena.    Pro£ 

Emmons  found  a  single  specimen  in  Essex  connty,  N.  Y. 


SULPHURET  OF  BISMUTH. 

WbrnKhftui,  W.    Bi>nDtliSginira«,H,  Bt.    Binnnlb  Gluns*,  J.    PibDUie  Binnlh 

Oluca,  M.    Bunulliliie,  £au(«l.    BihdIui  nclufiliu,  D. 

Combinatioa  of  sulphur  and  biAouth  in  the  following  pro- 
portions : 

KUUarhHtu. 
BlimatK w4t 


It  is  a  simple  sulphuret  of  bismuth.     Formula :  fisSI. 
Sp.Gr.eS.     H.=20  — 2-5. 

Color  between  tin-white  and  IcRd-grej,  but  is  sometimes 
yellowish-while,  with  a  metallic  lustre;  it  occurs  in  acicnlar 
prisms,  and  in  minute  crystals  deeply  striated  longitudinally, 
in  cavities ;  also  massive,  in  which  case  it  presents  sometimes 
a  foliated  structure  like  galena,  sometimes  a  fibrous  one  like 
antimony  ;  cleavage  parallel  to  the  planes  P  and/of  the  fol- 
lowing ^gnre,  and  at  right  angles  to  the  latter;  the  principal 
one  parallel  to^.  The  artificial  crystals  of  sulphuret  of  bis* 
math,  according  to  W.  Phillips,  are  rhombic  prisms  of  91°  and 
89°.  It  is  soft  and  brittle.  It  melts  in  the  flame  of  a  candle; 
and,  B  B,  ia  for  the  most  part  rolatilized  with  a  sulphureous 
odor,  emitting  numerous  smalt  drops  in  an  incandescent 
state,  covering  the  charcoal  with  a  yellow  areola,  and  leaving 
a  residue  which  is  reducible  with  difficulty  to  the  metallic 
state.  In  nitric  acid  it  is  readily  soluble,  the  solution  yield- 
ing a  white  precipitate  when  farther  dilated. 

The  Itaes  parallel  to  the  plioe  / 
repraacDt  thti  >tri«  conBlinlty  oh- 
•crved  on  Ihe  cryst>lt,  but  which 
In  reillty  are  ■  seKei  orplenes. 


Its  localities  are  pretty  much  the  same  as  those  of  native 
bismuth,  but  it  occurs  in  small  quantities.  At  Caldbeckfell 
in  Cumberland  it  accompanies  molybdena  and  apatite,  in  fo- 
liated masses;  in  Cornwall  it  is  found  in  small  brilliant  tin- 
white  crystals  in  Huel  Sparnon  near  Redruth,  and  of  a  yellow- 
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iah-white  color  disseminated  in  jtsper,  at  Botallack  tteu  the 
Land's  End ;  massive,  imbedded  in  limestone,  at  Jolianngeor- 
genstadt;  foliated  and  granular  at  Magurka  ia  Hungary; 
with  cerite  at  Bastnaea  in  Sweden;  and  elsewhere.  Accord- 
ing to  Prof.  Shepard,  sulphuret  of  bismuth  in  «ery  Bmall  quan- 
tity, has  been  detected  in  the  granite  vein  which  contsim 
chrjsoberyl  at  Haddam,  Conn. 

CUPREOUS    BISMUTH. 

CaprUfcnuSnlpbgntsrBliinalti.   Kapftrvlimalbon, W.    BlRnDlbeulftirlCi|>tU»n, 

Mickir.    UnlnnSvlnirfBumnUnn,  Arulnu. 

Combination  of  sulphuret  of  copper  and  sulphuret  of  bis- 
muth. Sulphur  ia'58,  bismulh  4734,  copper  Zi66.—  Kttrp- 
roth.  It  does  not  appear  that  these  constilueuts  are  united  in 
atomic  proportions. 

It  is  of  a  lead-grey,  steel-grey,  or  lin-whrte  color,  speedily 
acquiring  a  yellowish  or  reddish  tarnish  from  exposure ;  imd 
occurs  very  indistinctly  cryslalliEed,  maasive,  disseminated, 
and  acicuiar;  fracture  small  grained  and  uneven;  secltle; 
lustre  metallic;  sireak  white.  Partly  soluble  in  nitric  acidj 
the  sulphur  being  lefl.^ 

It  occurs  in  certain  mines  near  Wittichen  in  Furstenberg, 
in  veins  traversing  granite,  with  barytes,  native  bismuth,  and 
eopper  pyritea. 

NEEDLE  ORE. 

AtieokiKBimlheliBe*,].   ngnbn-CpprilenBi  BnlphDnterMmitk.    NtM«ra,W 

BiiiDDth  aalAirt  FlDQiba  Cnprinn,  U.    BluilM  iciculiiii,  D. 

Composed  essentially  of  aulpbuiela  of  bismuth,  lead  tod 
oopper. 

EkubaHiMboif,                  EtuharinclBif. 
Blhmiih 43'91 36^ 


The  loss  of  about  6  per  oent  in  the  flrst  analyais,  must  deslror 
all  confidence  in  the  formula  which  has  beeif  founded  upon  it. 
Rammelsberg  thus  give*  the  formula  answering  tn  the  last. 

■OuB+2PbBi. 

Sp.  Gr.  fll  — 6-15.     H.=2-0— 2-5. 
Occurs  in  imbedded  acicuiar  four-  or  six-sided  prisma,  in- 
distinctly terminated,  and  striated  longitudinally;  structure 
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lamellar;  cleavage  parallel  to  the  axis  or  the  prism;  the  cross 
fracture  small  graiaed  and  uneven,  with  a  ahining  metallic 
lustre.  Color,  when  first  broken,  steel-grej  or  blackish  lead- 
gtey,  soon,  acquiring  a  yellowish  tarnish.  B  B,  it  partly  vola- 
tilizes and  deposits  on  the  charcoal  a  yellow  powder,  afler 
which  there  remains  a  red  globule,  enclosing  a  grain  of  metal- 
lic lead.  Soluble  with  brisk  effervescence,  and  the  diaen- 
gagement  of  red  fumes  in  nitric  acid,  which  it  colors  green; 
ammonia  precipilales  the  copper  of  this  solution. 

It  has  only  been  found  near  Ekatheriaeburg  in  Siberia,  im- 
bedded in  quartz,  and  accompanying  galena  and  gold. 

OXIDE  OF  BISMUTH. 

Blimnlh  Oobra.   WbnatlKiislutr, W.    Biimulh  Oijdt.H.Bt.   BimnUlM oebnetni, D. 

This  mineral  was  supposed  to  be  pure  oxide  of  bismuth,  but 
an  analysis  by  Lampadius  showa  it  to  contain  besides  oxide  of 
iron,  carbonic  acid  and  water.  But  these  are  not  in  atomic 
eooibinatioR,  so  that  the  mineral,  when  pure,  is  Ba,  consisting 
of  one  atom  oxygen,  and  one  atom  bismuth. 
Sp.  Gr.  4a6. 

Color  atraw-yellow  or  yellowish-grey ;  occurs  massive  and 
disaeminated ;  the  structure  sometimes  lamellar,  with  a  shining 
lustre,'  sometimes  fine-grained  or  earthy,  and  dnll;  itisopake, 
Bol\,  and  ol\eti  friable.  On  charcoal,  B  B,  it  is  easily  reduced 
to  the  metallic  state.  In  nitric  acid  it  is  soluble,  the  solutioa 
throwing  down  a  white  precipitate  on  the  addition  of  water. 

It  haa  been  found  in  small  quantities,  upon  the  ores  of  bis- 
muth, cobalt,  and  nickel,  at  Schneeberg  and  Jobanngeorgen- 
Btadt  in  Saxony,  at  Joachimstal  in  Bohemia,  and  with  plumbo- 
cupriferous  sulphuret  of  bismuth  and  native  gold  at  Beresof  id 
Siberia.  Prof  Wm.  B.  Rogers  has  discovered  small  portions 
of  oxide  of  bismuth  at  the  gold  mines  in  Virginia. 


CARBONATE  OF  BISMUTH. 
This  Bubetance  was  mentioned  in  the  third  edition  of  this 
work,  but  was  omitted  by  Allan,  probably  from  its  existence 
being  doubtful.  *We  have  no  perfect  analysis  of  it,  but  Hr. 
Oregor  found  it  to  consist  principally  of  carbonic  acid  and 
bismuth,  mixed  with  oxide  of  iron  and  earthy  matter.  It  has 
the  appearance  of  an  earthy  substance,  and  soiuewhiit  resem- 
bles steatite.  It  was  first  noticed  in  Sowerbi/'s  English  Mik- 
eralogy.  It  may  prove  to  be  bismuth  ochre.  It  was  found  at 
St,  AgncB  in  Cornwall.    Breiihaupt  baa  more  recently  {Pogg. 
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^RR.  liii.  627)  described  a  carbonated  biamath  from  the  iron 
mine  of  Arme  Hdlfe  near  Hirachberg  in  Keusse,  where  it  ia 
found  with  compact  hydrate  of  iron,  and  ia  accompanied  bjr 
natiTB  bismuth,  sulphuret  of  biamuth,  copper  pyrites,  &lc.  It 
is  massive  and  sometimea  forms  small  acicular  crystals.  It  is 
yellow  or  greeaifth  ;  is  opake,  excepting  on  the  edges;  haa  a 
feeble  ritreoua  lustre;  its  fracture  ia  conchoidal  and  earthy ; 
very  brittle;  hardnesa  between  5  to  5^.     Sp,  Or.  about  7, 


SILICATE   OP   BISMUTH- 

BJMBth-Hlwid., Jr^Uiiiy.    jtmniaa Blmink.    AntnUiWiasA, W.  »Md-Wi» 

maih,  I-     BiamnUliii  dodscmkHlnU,  D. 

This  mineral  was  firat  described  and  named  by  Breithanpt.* 
It  was  sflerwarda  analyzed  by  Kenten,  with  the  fc^lowiag 
results : 

Oiida  orbiimBlll... 


uiiaaMiroa S-Hi 

UildsorminpinCH V^ 

Phmpbuilc  IFid 3-31 


The  atoms  of  oxide  of  biamuth  are  to  thoae  of  silica,  very 
nearly  as  1  to  I'S,  whence  the  formula  is,  BsS'l.  I(  ia  there- 
fore a  aesquiailicate  of  bismuth.  This  supposes  the  phospho> 
ric  acid  and  oxide  of  iron  to  be  accidental. 

Sp.  Or.  5-9 ~ 60.     H.  =  35  —  40. 

In  minute  dodecahedral  crystals,  presenting  acoordinf  to 
Breithaupt,  cleavages  parallel  to  the  faces  of  tho  Rhombic  do- 
decahedron, its  primary  form.  It  occurs  also  in  tetrahedrons, 
and  in  implanted  globular  maaaea.  Color  dark  hair-brown 
or  wax-yellow ;  atreak  yellowish-grey ;  semi-transparent  or 
(make ;  lustre  resinous  or  adamantine ;  fracture  uneven ; 
cleavage  parallel  to  the  faces  of  the  dodecahedron,  imperfect; 
rather  brittle.  Decrepitates  briskly  BB,  emita  an  arsenical 
odor,  and  is  ultimately  converted  into  a  glasa  which  effervesces 
with  borax. 

This  species  accompanlea  cobalt  and  native  bismuth,  at 
Schneeberg  in  Saxony ;  its  general  appearance  is  that  of  im- 
planted globules,  which  rarely  exceed  the  size  of  a  pin-hei^d, 
and  are  of  a  dark-brown  color. 
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TELLURET  OF  BISMUTH. 

Haljbdan  BitbFr,    ITnniir.      Trllni-WlimDIl 


CompoBed  of  tellurium,  bismuth,  ■□(]  selenium,  according  to 
the  following  auoljaes: 


IMMW  Wahifa.      t)M9  Bnatlim. 

Its  composition  appears  lo  be  ODe  atom  aulphuret  of  bismotb, 

and  two  atoms  bitetluret  of  bismuth.    Formula :  BBSl+2B8Tel'. 

Sp.  Gr.  7-2  —  8-0.      Soft. 

Of  a  light  steel-grey  inclining  to  lead-grey,  with  a  metallic 
lustre ;  occurs  in  crystalline  masses,  or  aix-sided  prisma,  which 
■re  divisible  into  thin  laminie  parallel  to  the  terminal  planes, 
but  not  so  easily  as  mica  ;  elastic,  and  when  reduced  to  powder, 
is  of  an  iron-black.  B  B,  on  charcoal,  it  mclla  on  the  first  im- 
pression of  the  point  of  the  flame,  into  amall  globules,  which 
become  of  a  yellow  color,  and  somewhat  tarnished,  disengaging 
at  the  same  time  rapors  of  selenium.  When  puWerized,  it  is 
soluble  in  nitric  acid,  with  the  exception  of  the  sulphur. 

It  occurs  with  brown  spar  and  iron-Aint  at  Pilsen,  and  near 
Scbernowitz  on  the  Gran  in  Hungary;  but  it  is  an  extremely 
rare  mineral. 

Von  Kobell  has  detected  this  rare  mineral  in  speciroens  of 
the  ores  from  San  Jose  in  Brazil,  attached  to  granular  lime- 
stone. Berzelius  has  also  recognised  it  io  a  specimen  from 
Riddarbyttan. 

FERRUGINOUS    ARSENIET    OF    BISMUTH. 
Dr.  HumtHL.    (OatfuH,  fcs.,  L  SM.] 

This  mineral  occurs  at  Schneeberg  in  Saxony.  Its  eonsli- 
Inents,  according  to  Dr.  Thomson,  are  arsenic  38092,  bismuth 
65913,  iron  6'%2I.  These  numbers  give  four  atoms  arsenic, 
three  atoms  bismuth,  one  atom  iron.  The  mineral,  therefore, 
consists  of  three  atoms  arseniel  of  bismuth,  one  atom  aiseniet 
of  iron.     Formula:  3BsAs+FAs. 

Sp.  Qr.  3  694.     H.  =  5-5. 

Color  externally,  dark  hair-brown;  internally,  brownisb> 
yellow.  Msssive,  composed  of  thin  plates  or  columns  spplied 
to  each  other.  Lostre  resinous ;  brittle.  It  decrepitates 
briskly  B  B,  emits  an  arsenical  odor,  and  burns  with  a  bine 
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flame,  being  either  diesipBted  or  fused  into  a  metallic  globule, 
accoidiog  to  circumstances.  Soluble  in  nitric  or  muiiatic 
acids. 

NATIVE  ARSENIC. 

OtdttKB  Annls,  W.    ArHBie  Nalir,  H.    Nillra  AiH-niD   J.    RhambolMdnl  Armii!, 

il.    AnHiuDi  ttwmlwlwiliiin,  D. 

It  consists  of  pure  metallic  arsenic.  As,  usaally  mixed  with 
I  small  portioD  of  other  metals.  Two  specimens  from  Jo»- 
cfaimsthal,  yielded  the  following : 


Sp.  Gr.  5-75.     H.  =  35. 

When  fresh  broken,  it  presents  a  lead-grey  color,  inclining  to 
tin-white,  but  is  generally  greyish- black,  becoming  dull  on 
exposure;  it  occurs  reniform,  botryoidal,  and  in  flat  mammil- 
lary  masses;  is  not  found  crystallized,  although  indications  of 
■  rhomb  of  114°  26'  and  65°  34'  have  been  noticed  ;  cleavage 
occasionally  observable  perpendicular  to  the  axis  of  this  rhomb; 
fracture  line-grained  and  uneven,  occasionally  with  a  slight 
appearance  of  fibrous  structure ;  it  yields  to  the  knife,  and  is 
easily  frangible.  B  B,  it  fuses  readily :  burns  with  a  bluish 
flame  and  a  dense  white  arsenical  vapor ;  and  is,  when  pure, 
entirely  volatilized.    Acquires  resinous  electricity  from  friction. 

Arsenic  occurs  chiefly  in  the  veins  of  primitive  rocks, 
iccompanying  ores  of  silver,  cobalt,  and  copper.  It  is  com- 
mon in  the  Saxon  silver  mines  of  Freyberg,  Annaberg,  and 
Schneeberg  ;  also  at  Joachimathal  in  Bohemia,  at  Andreaaberg 
in  the  Hartz,  al  Kapnick  in  Transylvania,  at  Orawitza  in  the 
Bannat,  at  Zmeoff  in  Siberia  in  large  masses,  at  Wittichen  in 
Suabia,  and  at  St.  Marie  aux  Mines  in  Alsace.  It  is  at  once 
distinguished  by  the  facility  with  which  it  volatilizes,  as  well 
as  by  the  odor  and  copious  while  fumes  it  emits  when  exposed 
to  the  blowpipe,  or  thrown  upon  ignited  charcoal.  This  odor 
is  also  distinctly  perceptible  when  the  specimen  is  struck  with 
a  hammer.  The  effects  of  arsenic  as  a  violent  poison  are  well 
known  ;  it  is  notwithstanding  made  use  of  in  several  pharmft- 
ceutical  preparations,  and  ia  variously  employed  in  metallurgi- 
cal processes.  —  Allan's  Manual. 

Native  arsenic,  according  to  Dr.  Jackson,  occurs  in  argilla- 
ceous slate  at  Haverhill,  N.  H. 
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ARSEN0V3  ACID. 

OiidaBrAnnie.J.     Octahedral  AthdIs  Acid,  H.     AnesilibnilM,  rvda.    Annua 

Composed,  according  to  BerreliuB,  of  arseaic  75*83,  ozjgeo 
2418.     Formula:  As. 

Sp.  Gr.  3-6— 3-7I.    H.  =  1-5. 

Color  flnow-whiie,  aometimes  tinged  accidenully  reddish, 
yellowish,  or  greenish.  It  occnrs  eurthy,  capillary,  investing 
other  suJMtances,  in  stalactites,  and  also  in  tabular  end  pris- 
matic crystals.  Clearage  octahedral;  serai -transparent  or 
opake  ;  lustre  vitreous  ;  fracture  conchoidal ;  taste  astringeut. 
Soluble  in  hot  water.  Exposed  to  a  high  temperature  it  is 
Tolatilized  without  any  odor,  but  when  heated  on  charcoal,  B  B, 
the  acid  is  decomposed,  and  the  strong  garlic  smell  which  chft- 
racterizes  metallic  arsenic  is  emitted. 

It  occurs  at  Andreasberg  in  the  Hartz,  with  the  ores  of 
silver,  arsenic,  and  lead,  from  the  decomposition  of  some  of 
which  it  probably  ariaes;  also  at  Joachimslhal  in  Bohemia; 
and  at  Bieber  in  Hanau.  It  resembles  the  pharmacolite,  and 
is  often  confounded  with  it :  but  that  substance  is  not  soluble 
in  water,  which  the  oxide  of  arsenic  is. 

In  some  of  the  Hartz  furnaces  it  has  been  obtained  by  tab- 
limatioD,  and  in  that  case  it  presents  large  distinct  octahedral 
crystals. 

SVLPHURET  OF  ARSENIC. 
RBALOAR. 


lOIHIO  Lufivr.        UNHI  Kbpmtlb 

The  numbers  give  one  atora  arsenic,  and  one  atom  sntphnr. 
Symbols :  AsSl. 

Sp.  Gr.  3-3— 3-6. 

Of  a  brilliant  red  color,  passing  into  scarlet,  sometimes  with  a 
tinge  of  orange ;  translucent,  rarely  transparent  It  ocean 
massive,  dissemineled,  investing,  acicular,  and  crystallized; 
the  crystals  usually  assume  the  prismatic  form,  and  are  exter- 
nally very  brilliant.  It  cleaves  indistinctly  parallel  to  all  the 
planes  of  an  Oblique  rhombic  prism,  whose  lateral  planes  are 
74°  15'  and  105°  45'  by  the  reflective  goniometer,  the  terminal 
on  a  lateral  plane  being  about  104°  6* ;  the  declination  of  the 
terminal  plane  is  from  one  acute  angle  of  the  priain  to  its  oppo- 
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■ite.  Fracture  conchoidal,  with  a  pplendent  vitreoua  lustre; 
streak  orange-yellow  or  aurora-red;  yields  to  the  preBsure  of 
the  nail.  It  becomes  electric  bj  Triction,  acquiring  the  reai- 
Bous  or  negative  electricity ;  B  B,  alone,  on  charcoal,  it  burni 
wiib  a  pale  yellow  flame.     Loseet  its  color  in  nitric  acid. 
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Felsnbanyn  in  Upper  HungHry,  and  Kapnik  and  Nagyag  in 
Transylvania,  are  the  most  noted  locHlities  of  this  beautiful 
mineral ;  it  also  occurs  at  Andreasberg  in  the  Hnrlz  ;  in  dolo- 
mite on  St.  Gothard  ;  in  Bohemia  ;  in  Saxony ;  and  in  minute 
crystals  in  the  vicinity  of  active  volcanoes,  as  Vesuvius,  the 
Solfatara,  &c. 

SESQUISULPHURET   OF    ARSENIC. 


PriauUiMil  Snlnhnr.  H.    PiiimBtnidKll'nlnhuror  VellottOiplinent.I.    GslbaBuKb- 
■elb,W.    ArHiiiD8uJrii.iJ.una,  [I.    Eucliroaiurai,  D. 

Orpiment  consisla  of  sulphur   and   arsenic  in  the  following 
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These  numbera  wawer  to  ooe  and  a  half  atom  snlphvr,  one 
atooi  aTsenic.  Symbols :  AaSI^.  Or  we  may  double  these 
numbers,  auil  regard  tt  as  a  compouod  of  three  atoms  sulpbar 
aad  two  atoms  arsenic 

Sp.  Gr.  3-45, 

Color  bright  lemon-yellow,  passing  into  gold  yellow.*  Oc- 
curs disseminated,  reniform,  in  stalactites,  investiog,  and  also, 
though  rarely,  in  minute  crystals.  The  primary  form  appears 
to  be  a  Right  rhombic  prism  of  100°  and  80°,  but  the  crystals 
yield  to  cleavage  parallel  only  to  the  greater  diagonal  of  the 
prism  ;  namely,  parallel  to  the  plane  /  of  the  following  figure. 
Semi -Iran  spa  rent,  or  translucent  only  on  the  edges;  lustre  me- 
tallic ;  pearly  upon  the  perfect  faces  of  cleavage,  the  rest  resi- 
nous; streak  yellow,  somewhat  paler  than  the  color  ;  sectile, 
thin  laminte  flexible,  but  not  elastic.  B  B,  its  comportment 
corresponds  with  that  of  realgar;  it  bums,  however,  with  a 
bluish-colored  flame. 


Yellow  orpiment  has  been  found  in  small  crystals  imbedded 
in  blue  clay  at  Tajowa,  near  Neusohl  in  Lower  Hungary.  Host 
frequently,  however,  it  forms  foliated  and  fibrous  masses,  and 
in  that  state  is  met  with  alKapnik  in  Transylvania,  at  Moldawa 
in  the  Bannat,  and  Felsobanya  in  Upper  Hungary,  where  it 
accompanies  realgar  and  native  arsenic  in  metalliferous  veins. 

ARSENICAL   PYRITES. 
AigloaHiiuAnxnIalPnilo,  H.    Pri«i»lio  Aiw>ie>1l>TltH,  ).    AthhIoiI  PrfiUf,  A. 
Anflnik  Eu«i,  I*     XjAocopf dte.     ArfjriUi  ■aiDCOmat,  D. 
RckhemMin.  Bcklndninf.  Ftmaia. 
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A  coRsicleTable  variation  ia  obserred  in  the  remits  or  then 
three  analyses.  The  constitution  of  the  niineTBl  as  deduced 
from  the  last,  is  verj  nearly  two  atoms  arsenic,  one  atom  iron. 
Symbols:  FAs'. 

Sp.  Gr.  71  — 7-4.     H.  — 50— 5-5. 

Primary  form  a  Right  rhombic  prism  of  ISS"  26'  and  5?'"  34'. 
Seldom  occurs  crystallized,  generally  in  masses  of  a  silver^ 
ivhite  or  steel-grey  color  ;  lustre  metallic;  streak  greyish-black; 
cleavage  distinct  perpendicular  lo  the  aicis  ;  fracture  sneren ; 
brittle.  The  measurements  are,  M  on  M  122°  26',  o  on  o  over 
the  apex  51°  W. 

This  mineral  ia  foond  associated  nith 
copper  nickel  at  Schladming  in  Styria; 
with  serpentine  at  Reichenstein  in  Silesia ; 
and  in  a  bed  of  aparry  iroa,  along  with 
bismuth  and  scorodite,  at  Loling  near 
Hnttenberg  in  Carinlhia;  also  at  Foesum 
in  Norway.  Tt  occurs,  however,  only  in 
small  quantities,  and  is  a  rare  species. 

Jordan*  has  described  a  variety  of  this  species  from  near 
Andreasberg,  which  ia  in  white  brilliant  needleform  crystals. 

Dana  mentions,  that  a  crystal,  weighing  two  or  three  ounces, 
has  been  found  in  Bedford  county,  Penn. ;  also,  a  mass  in 
Randolph  county,  N.  C,  weighing  nearly  two  pounds. 

BRIGHT  WHITE   COBALT. 

CnUkiu,  SoAnL     aiini  Kotolt,  W.     Coliill  GIrii.  tT.    CoIhII  EclalHl,.  Br.    Whil* 
CoWli,  A.    Ocukoln]  CiilMll  PiiilK,  J.     Miinh«lrml  Uubitl  PjrilEi,  H.     BnlpliD- 

AnenidaorCatMlt.  7»ii_«    Aruriuihmi-eBhiciu,  D. 

Combination  in  nearly  equal  volumes  of  the  sulphuret  and 
the  araeniurel  of  cobalt. 


33-III 


TaD>t«i«. 


MMStnwHjar.      n-«eT<H>nt.      M-SO  KlapiMh. 

The  first  analysis  gives  one  atom  cobalt,  one  atom  arsenic, 
■mi  one  atom  sulphur.  By  doubling  these  numbers,  and  sup- 
posing  the  sulphur  to  be  in  combination  with  both  arsenic  and 
cobalt,  we  obtain  one  atom  disulphuret  of  cobalt,  cme  atom 
disulphuret  of  arsenic ;  the  latter  being,  according  to  Dr.  Thom- 
son, a  sulphur  acid.      Formula:  As'SI+Cb^SI.       Berzeliai 

*  BciuIIh'  Kipfnit  AddwI,  IB4S.  p.  911. 
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■upposea  it  to  be  a  bisulphuret  and  biarseniate  of  cobalt,  CbSI' 
+CbAH^,  and  (his  may  bu  tbougbt  to  be  the  moat  correct  view 
ofita  coiQposiiion. 

Sp.  Gr.  6  23.  H.  =  5-5. 
Color  silver-  or  yellowish-white,  with  a  tinge  of  red.  It  oc- 
eura  Id  the  cube  and  its  varieties — its  crystalline  forma  resem- 
bling  those  of  iron  pyrites  ;  the  planes  of  the  cube  are  gene- 
rally striated,  those  of  the  roodihcations  smooth ;  structure 
lamellar,  yielding  readily  to  cleavage  parallel  with  all  the 
planes  of  the  Cube,  which  therefore  is  the  primary  form;  frac- 
ture fine  grained  ;  streak  greyish-black  ;  it  also  occurs  arbo- 
rescent, stalsctitic,  botryoidal,  and  amorphous;  it  yields  with 
diiEcully  to  the  knife,  and  is  not  very  frangible,  fi  B,  oo  char- 
coal, it  disengages  copious  arsenical  fumes,  and,  after  being 
roasted  for  some  time,  melts  into  a  metallic  globule  of  a  dull 
black  externally,  which  attracts  the  magnet,  but  which  is  not 
malleable;  it  tinges  borax  of  a  deep-blue  color;  and  effervesces 
in  heated  nitric  acid. 
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Ig.  I,  tha  primary ;  a  cube.  Flf[.  2,  the  nme,  of  wbieh  Ihe  solid 
■nplei  ■re  rcpl»ced  by  trisngular  plnnei ;  which  in  lig.  8  ue  lo  gmtlj 
Increased  u  to  reduce  Ihe  prinmry  plines  to  imill  squireij  and  are  com- 
plete in  Gf[.  K,  Ihe  re|:ultr  octahedron.  Fig.  S,  Ihe  cube  ;  or  whicli  racb 
edro  is  replaced  by  >n  Irregularly  rix-sided  pline,  alteraitely  placed  ia 
diderent  directions.  In  fig.  6,  theae  planes  ire  Complete,  forming  tbe 
penlagonal  dodecahndrOD.  Id  tig.  7,  Ihej  ire  In  mnnecli™  wIlE  the 
plimes  of  Ihe  aclshedran,  which  are  Increased  in  Gg.  8  i  reduciii|[  tbe 
Irregulariy  six-sided  planes  oTfig.  B  (o  small  triingles. 
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Fig.  S  (b)  represent!  >  er;it>I  ofbrl^^t  wbite  cobill  of  the  nttortl  4m 
Iram  TuDlberft  Id  Sneden.     Some  of  its  fncH  ira  diiproportiDniteljr  ai- 
iDinetry  ind  beauty  of  finish,  for   i  cry«l>l 

t  e«»y  to  discoier  the  ii   '    "  ' '"'"'"  " 

It  If  valued  at  £60. 


P  OD  P*  or  P" 

OdPWH. 

PP'  or  P"  OD  a 

PooJkl.P'oafcl' 

Pon*2,FonU' 

ccrafoDkZ 

40    46  — 

ASonW 

126    B2  H. 

At  Tunaberg  end  Hokenebo  in  Sweden,  this  species  is  met 
witb  in  large  resplendent,  distinctJy-pTonounced  crystals,  which 
are  generally  combinations  of  the  cube  and  pentagonal  dodeca- 
hedron, aa  in  fig.  5.  It  also  occurs  abundantly  in  mics-slate  at 
Wehua  in  Sweden,  and  at  Modum  and  Skutlerud  in  Norway ; 
less  so  at  Querbach  in  Silesia,  and  in  the  vicinity  of  St.  Just 
in  Cornwall.  From  the  followiog  species  it  may  be  distin- 
guished by  its  inferior  specific  gravily  and  reddish  hue,  also  by 
its  lamellar  structure,  its  more  distinct  cleavage,  and  by  its 
requiring  considerably  greater  heat  to  drive  off  the  arsenic. 


Oetlhndnl  Cobalt  P.riUi,  H.  O 
Ca»uU  Antniul,  JViot^.  Tin 
Cvbcll,  Tktmm.    Hmilliu.     / 

Union  of  cobalt  and  arsenic,  in  which  the  latter  preponde- 
rates; sometimes  containing  small  quantities  ofcopper  and  iron. 


C-epaar O-IS. MS 

Bulpbu 0«B IHW 

M^SUDBcjar.     10040  Joka. 

Dr.  Thomson  (adopting  (he  first  analysis)  obsertes  that  if 
we  admit  that  the  copper,  and  a  portion  of  the  arsenic,  are  in 
the  state  of  sulphurets,  then  this  mineral  will  consist  of  binar- 
seniatea  ;  riz.  six  and  a  half  atoms  binarseniate  of  cobalt,  one 
atom  biarseniate  of  iron.  Formula  :  6jCbAs'+FAs'. 
Sp.  Gr.  y4  — 7-7.  H.  =  5-5. 
Color  tin-white,  incliQing,  when  massire,  to  steel-grey.    It 
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occurs  in  cubes.  Octahedrons,  and  in  crystals  which  form  the 
pnaaageoftheone  into  the  other  (see  Brifrht  While  Cobalt,  fig. 
1,  2,  3,  4) ;  but  it  is  somewhat  remarkable  that  the  crystals  of 
this  rariety  difler  from  the  preceding,  in  exhibiting  only  the 
regular  planes  of  modification  belonging  to  the  cube.  The 
crystals  are  often  cracked  or  rent  in  various  directions,  uid 
their  planes  are  commonly  more  or  less  convex.  Cleavage 
parallel  to  the  faces  both  of  the  octahedron  and  cube.  It  also 
occurs  arborescent,  reticulated,  botryoidal,  stalactitic,  and 
amorphous.  The  fracture  is  Gne-grained  and  uneven,  with  a 
glistening  metallic  lustre  ;  it  yields  with  difficulty  to  the  knife, 
and  is  brittle  and  hard.  B  B,  on  charcoal  it  gives  out  a  copi- 
ous arsenical  vapor  on  the  Grst  impression  of  the  heat ;  it 
fuses,  however,  only  partially,  and  that  with  difficulty  ;  to  borax 
and  other  fluxes  it  imparts  b  deep  blue  color ;  and  in  nitric 
acid  affords  a  pink  solution. 

P  on  Pi  on  P" 90"  OC 

P  P'  or  P"  on  a liB    16 

Poat,P'on^ofP"aiiA.  165   10 

P  or  pl  on  c 136  6 

aoaa'ora" 109  28 

a  on  t,  »,  or  ft 161  80 

a  or  a' on* 144  66 

toatf 110  00 

It  occurs  chiefly  in  primitive  rocks,  accompanying  ores  of 
silver,  bismuth,  and  copper,  as  at  Freyberg,  Annaberg,  and 
particularly  at  Schneeberg,  in  Sflxony;  at  Joachimsthsl  io 
Bohemia  ;  and  at  Huel  Sparnon  in  Cornwall.  At  Riechelsdorf 
in  Hessia  its  veins  are  included  in  cupriferous  shale ;  and  the 
reticulated  variety  from  Joachimsthsl  is  frequently  imbedded 
in  calcareous  spar.  Thia  mineral  was  formerly  found  in  con- 
siderable quantity  at  Chatham,  Conn.,  in  veins  traversing 
gneiss,  and  associated  with  mispickel  and  copper  nickel. 

TERARSENIET   OF  COBALT. 
BimMk  Cobalt  On,  i-Wf>i.    JTuKn.  (.*».4u  J(But,w«d>[rii>,  i.Ut.)    Aifjrilw 

Anenio 7T-9«B UMl 


Sm-;; 


SM»aK««u. 

If  we  aappoae  the  bismuth  and  aulphur  to  be  anited,  tbe 
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atoms  of  which  are  nearly  equd,  it  ia  evident  that  the  other 
coasiituenta  are  in  the  stale  of  terarseniets,  and  the  mineral 
cunsials,  as  stated  hj  Dr.  Thomson,  of  nine  atoms  terarseniet 
of  Cb.,  four  Bloma  terarseniet  of  F.,  one  atom  terarseniet  of 
Cp.,  one  atom  terarseniet  of  Nk.  If  the  two  last  be  regarded 
as  accidental,  the  composilion  is  thus  expressed  :  9CbAs^+4 
FAa". 

Occurs  messire,  with  a  radiated  and  porous-like  structure. 
Color  intermediate  between  lead-gre;  and  steel-grey,  with  a 
glistening  or  glimmering  metallic  lustre  ^  streak  dull,  same 
color  as  the  mineral.  B  B,  it  emits  copious  fumes  of  arsenioua 
acid,  and  deposits  on  the  charcoal  a  yellow  crust,  the  assa;  at 
the  same  lime  assuming  a  brown  color.  When  well  roasted, 
it  communicates  to  borax  a  smalt  blue  color. 

This  mineral  has  hitherto  only  been  found  at  Schneeberg  in 
Saxony. 

SULPHXJRET   OF  COBALT. 

EolM]I-Ki».  1.  Koboldine,  Bninl.  BchweftI  Rohalt,  BtnrUiu.  laonKliio  ColnH 
PjiilBi,  U.  CoImU  BuIIW,  i^ux.  CobaltKiM,  L.  CubtJt  Pjriuiu,  Jmtf. 
AigjtiiH  cgbiciu,  D. 

Sulphuret  of  cobalt,  mixed  with  the  eulphurets  of  iron  and 
copper. 

SUdaihjItu.  HuHsik.  Mann. 

Cnlsll. &S0 43^ S3-3S 

Capper H^O 4']0 It^ 


Iron 3-S3. SJ4,,., 


99-83  HaiDftt.  M-30  Womkink.        98«7  Wsneklik. 

The  first  analysis,  throwing  out  the  copper  and  iron  as  acci- 
dental impurities,  gives  one  and  a  half  atom  sulphur  to  one 
atom  cobalt.  It  is  therefore  a  sesquisulphuret  of  cobalt.  For- 
mula: CbSl'l.  Rammelsberg  gives  the  same  atomic  con- 
stitution from  the  last  analysis  by  Wernekink. 
Sp.  Gr.  es  — 6-4.     H.=5-5. 

Color  steel-grey,  or  whitish  with  a  tinge  nf  yellow  ;  massive, 
with  an  uneven  fracture,  presenting  a  granular  surface ;  and 
botryoidal.  Lustre  metallic  ;  cleavage  parallel  to  the  faces  of 
the  cube,  imperfect ;  fracture  uneven  or  imperfect  conchoidal. 
On  charcoal  alone  B  B,  it  fuses  after  roasting  into  a  grey  me- 
tallic globule,  from  which  it  is  diflicult  to  drive  ofi*  the  last 
portions  of  sulphur;  with  the  fluxes  the  effects  of  the  cobalt 
predominate  so  much  that  it  is  impossible  to  distinguish  those 
of  iron  or  copper.  Soluble  in  nitric  acid,  with  the  disengage- 
ment of  nitron  ^as,  leaving  a  whitish  residue.  Neither  iu  the 
analysis,  nor  B  B,  does  it  exhibit  the  slightest  ladication  of 
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It  19  found  at  Baataaes  near  Riddarhjttan  in  Sweden,  in 

SieiBs,  asaociated  wilb  copper  pyrites  and  hoTDblende;  and  at 
ussen  in  Prusaia,  with  barytea  and  carbonate  of  iron. 


EARTHY   COBALT. 

Bluk  ColHll  Otbn,  A.     Oiidi  oT  Colult.     EidkobnM,  W.     CoMt  Oifdi  Kaif ,  H. 

CcbaU  Uclir*,  J.     Hinfiiiu'  cotwllireini,  D. 

It  haa  been  analyzed  by  Klaproth  and  Dobereiner,  but  with 
very  different  results.  According  to  the  latter,  it  consiats  es- 
aentially  of  oxide  of  cobalt  and  protoxide  of  manganeae,  united 
with  about  23  per  cent,  of  water. 

8p.  Gr.  210  — 2  42.      Soft. 

Color  various  shades  of  brown,  bluiab-black,  and  black. 
Occurs  massive,  mamillary,  botryoidal,  investing,  and  pulveru- 
lent; the  fracture  of  the  massive  is  earthy,  and  it  is  dull,  but 
acquires  a  polish  by  friction  ;  yields  easily  to  the  knife.  B  B, 
on  charcoal  it  exhales  a  slight  arseuical  odor,  but  doea  not  fuse ; 
with  boras  it  forms  a  deep  cobalt'blue  colored  globule. 

It  occurs  in  sandstone,  with  yellow  copper,  at  Alderley  Edge, 
in  Cheshire;  at  Nertschiosk  in  Siberia;  and  at  Riechelsdorf 
in  Hessia;  at  Saalfeld  in  Thuringia,  associated  with  several 
species  of  cobalt  pyrites;  in  the  Tyrol,  Bohemia,  Saxony,  and 
elsewhere.  In  Ireland,  of  a  blue  color,  investing  fissures  in 
slate-clay  in  the  peninsula  of  Howth  near  Dublin.  The  bril- 
liancy which  ita  surface  attains  when  streaked  with,  or  rubbed 
againat  a  hard  body,  is  perfectly  characteristic. 

COBALT-BLOOM. 

BMbei  Erdkohold,  W.  Cotalt  Ai»ni>lt,  H.  Red  CgbillCXhTF,  J.  Prlmlle  Cobah 
MiE>,ll.  SlaiciinaiiiGuclMHihidf,  »a<iMifrr.  AiKnlatgorCal<ilt.  BoUlBnillM, 
Htfungir.    F.rylhrliir,  Bmittt.    CabmJUliu  mballu,  II. 

Combination  of  arsenic  acid,  oxide  of  cobalt,  and  water. 

VitnMvi, 

OiMaoruMl .XM 

ArHnio  icliL 379 

WiUr- «4 

1«H)  Bucbeli. 

These  reaults  approach  very  nearly  one  atom  diarseniate  of 
cobalt,  and  four  atoma  water.     Formula:  Cb'+As+4Aq. 
Sp.  Gr.  2-9— 31.     H.=:20  — 2-6. 

Color  crimson  and  peacb-blosson)  red,  sometimes  whitish, 
or  greyish- white,  or  green.  Is  found  in  small  botryoidal 
masses,  and  short  acicular  diverging  crystals,  modified  on  the 
edges,  whose  form  is  a  Right  oblique  angled  prism.    The 
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erystalB,  which  poesesa  moat  near  1 7  the  characlera  of  regular 
form,  are  Iraoajucent  and  shining,  the  other  varieties  are 
glimmering  or  dull,  and  nearly  opake;  it  ia  aott,  light,  and 
flexible;  tranalucent;  the  red  tints  very  brilliant  by  strong 
transmitted  light;  lustre  pearly,  on  some  faces  inclining  to 
ritreoua;  streak  corresponding  to  the  color,  though  a  little 
paler.  When  crushed  in  a  dry  slate,  the  potrder  possesses  > 
lavender-blue  tinge,  which  ia  not  the  case  ir  moistened.  Cleav- 
age perfect,  in  the  direction  of  the  prism.  B  B,  on  charcoal, 
it  fumea  abundantly,  emitting  an  arsenical  odor,  and  melts  in 
the  reducing  flame  into  a  bead  of  arseniurel  of  cobalt.  With 
boras  and  other  fluxes  it  yields  a  fine  blue-colored  glass;  and 
ia  soluble  in  nitric  acid,  to  which  it  communicates  a  red 
tinge. 

ModT  ....  1340|y  — Brooka. 


It  oocnrs  in  primitive  and  secondary  rocks,  with  other  ores 
of  cobalt;  either  in  micaceous  scales  radiating  from  a  centre, 
as  at  Schneeberg  in  Saxony ;  in  minute  aggregated  crystals, 
ts  at  Saalfeld  in  Thuringia,  and  Kiegelsdorf  in  Hessia;  or 
coating  other  minerals  in  the  atate  of  a  peach-blo«aom  red- 
powder.  Thia  last  is  met  with  in  Dauphine,  in  Cornwall,  at 
the  lead  mine  of  Tyne  Bottom  near  Alston  in  Cumberland, 
and  in  many  other  places.  A  perfectly  green  variety  occurs 
at  Flatten  in  Bohemia;  and  sometiroee  red  and  green  tingea 
appear  on  the  same  crystal. 

R03ELITE. 
iMf.    (JmU^  WUtnwyty,  tlil.  43B.)    G/pului  Coballku.Dv 

Contains  oxide  of  cobalt,  arsenic  acid,  water,  lime,  and 
magnesia,  according  to  Children. 

H.  =  3^>. 

Lustre  vitreous;  translucent;  streak  white;  cleavage  dis- 
tinct, and  brilliant  parallel  to  P.  The  primary  form  is  a  Right 
rhombic  prism,  M  on  M'  125°  7'.  —  Brooke.  BB,  it  gives  off 
water  and  blackens.  It  imparts  a  blue  color  to  borax  and  salt 
of  phosphorus ;  and  is  entirely  soluble  in  muriatic  acid.  This 
species  resembles  the  last  in  color,  though  quite  distinct  in 
crystalline  form. 
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<tV.  .  .  .47"  la*  — Lery. 


This  extremely  rare  mineral  occurs  in  Email  deep  rose-red 
colored  twia  crystala,  asaociated  with  cobalt  bloom,  at  Schnee- 
berg  in  Saiony.  It  was  noticed  by  Levy,  who  named  it  in  com- 
pliment to  Dr.  Guatavus  Rose  of  Berlin.  —  Allan's  ManuaL 

SULPHATE  OF  COBALT. 
It>l  Vitriol, J.   Kodtll  Vlirial.X'qin.   BI»dh*l«a,£ncJm.   VitrHlinC<iUltiran,tk 

The  constttoeDU  of  this  mineial  have  been  variously  deter- 
mined as  follows': 

Kabai.  Blilnr.  Biitwi. 

Bolphnria  uld JO^ 1874 ai-<»3 

Oifd*  of  nriiali »7 38^1 JS-WiS 

OiHtagriru M 040 (MK» 

WtUr- 41-9 41-iS 46-830 

Alomliu 0.0 0«) 3«C4 

1014  B«iduil.        100  00  Kofpe.  W^SB  Whkalblceh. 

Beudant's  analyais  gives  three  atoms  sulpharic  acid,  one 
atom  oxide  of  cobalt,  and  six  atoms  water.  It  is  therefore  a 
hydrous  tersulphate  of  cobalL  Formula:  CbSP+6Aq.  The 
numbers  obtained  by  Koppe,  approach  nearly  to  a  disulphate. 

Primitive  form  an  Oblique  rhombic  prism  of  97°  35',  and  82° 
25',  nhosebaseia  inclined  to  its  lateral  planes  at  about  108°  and 
83°.  —  Beudanl.  Color  rose-  or  flesh-red.  Occurs  investing 
other  minerals,  in  small  friable  maasea,  and  in  stalactitet; 
the  masses  are  semi-transparent  and  crystalline;  lustre  pearly; 
Btreak  yellow;  taste  styptic  and  bitter.  B  B,  in  the  matrass 
it  gives  off  water,  and  aaaumes  a  brighter  color;  with  borax  it 
forms  a  blue  glass.     It  is  aotuble  in  water. 

It  occurs  in  the  mining  henps  of  Bieber  near  Hanan,  with 
lamellar  heavy  spar,  earthy  and  grey  cobalt;  also  at  Leogang 
in  Saltzburg, 
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8ULPHURET   OF   NICKEL. 

NitlnNlilul.H.J.   Bcliw<r<i<Hi<:k>l, L.    MurkiH  W.  {hpiUuTP^iw,H.   NidUl 

Bujriir«,  A»,.    PjliW.  lSi.pilll.il,  D. 

Analyses  b;  Arfvedson. 


These  nnmbers  approach  very  nearlj  to  oae  atom  of  each 
constituent  —  NkSI,  or  Ni,  as  stated  b;  Rammelsberg. 
Sp.  Gr.  6-45.     H.  about  4. 

It  occurs  in  capillary  and  sometimes  diverging  filaments  of 
a  yellowish  color,  incliniug  to  steel-grey.  Primary  form  the 
Cube;  flexible;  opake,  with  a  metallic  lustre;  not  magnetic. 
BB,  on  charcoal,  with  a  good  heat,  it  fuses  into  a  globule 
which  is  melallic,  uialleable,  and  magnetic,  and  consists 
wholly  of  nickel ;  but  in  the  open  tube  it  exhales  the  odor 
of  sulphurous  acid.  With  nitric  acid,  it  forms  a  greenish 
solutioo. 

It  is  found  at  Joahnngeoigenstadt  in  Saxony,  at  Joachim- 
Bihal  in  Bohemia,  at  Andreasberg  in  the  Hartz,  Myrthyr  Tyd- 
Ttl  in  Wales,  in  Cornwall  and  other  places,  in  thin  capillary 
filaments,  filling  the  cavities,  and  dispersed  among  the  crys- 
tals of  other  minerata. 

ANTIHONIAI,  NICKEL. 
AnlBDBisl  et  NlBkcl,  Tknun.    AtfjtHm  btufwni,  D. 

This  mineral  has  been  twice  analyzed  by  Stromeyer,  who 
obtained  the  following  results : 


BalcdiiiHil^rtoad  ....  S-43I. li-3SJ 

The  constituents  approach  pretty  nearly  to  one  atom  nickel 
and  ot>e  atom  antimony,  there  being  a  slight  excess  in  the 
quantity  of  nickel.     Formula:  NkSL 

Its  specific  gravity  has  not  been  determined;  its  hardness  is 
about  that  of  copper  nickel.  Color  in  the  fresh  fracture  light 
copper-red,  inclining  strongly  to  violet ;  powder  reddish-brown. 
Occurs  crystallized  in  short  six-sided  prisms,  which  appeac  to 
be  regular ;  sometimes  they  are  terminated  in  six-sided  pyra- 
mids. Fracture  uneven,  passing  into  small  conchoidal.  Lna- 
tre  metallic,  splendent.  Brittle.  Not  acted  upon  by  the 
roagnel.    B  B,  some  antimony  sublimes.    This  niineral  was 
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diacoY^red  by  M.  Volkmar  in  the  Andreasberg  mountains, 
associated  with  sulphuiet  of  lend  and  apeiM  cc^per.  It  reseio- 
blea  copper  nickel. 

SaLPHO-ANTIMONIAL  NICKEL. 
NiektlKkniH  Okt  AbUuhdt,  J.  and  A.    EutomiHti  CubaLt  PjriUa,  H.    NHkvbpwa. 
(luin,  aimtimmn.    NietBl  AiHolal  AntiMiiiainn,  AotiBOUH  SoUtarf  Nkkalitin, 

Combination  of  nickel,  sulphur,  and  antimoDf,  sometimes 
with  arsenic. 

flieteiL  Bfenn.         AltanklrrliAn.       Blufsib  FEvmibarfc 

Kickai B^ xrie. .33^ .9^10. a^s 

Sulphor laU 19-98 M'l<> lfr«l ■»« 

ABIIiiKiiiy...M-47 U^ Sl-flS 4;-U 41'TS 

Aiwiic <K>0 040 tHM fr04 IWS 


The  constitution  of  this  mineral  from  the  three  first  anal;- 
sea,  is  two  atoms  nickel,  one  atom  sulphur,  and  one  atom  anti- 
mony. The  nickel  is  thus  supposed  to  be  in  the  state  of  a 
Bulphuret  and  sntimoniet.  Formula:  NkSl+NkSt.  Beudant 
indudes  the  arsenic  with  the  antimony,  and  thereby  obtains 
the  same  formula  from  the  other  two  analyses. 

Sp.  Gr.  646  —  6-5.     H.  =  50  —  5-5. 

Primary  form  the  Cube.  In  masses  which  have  a  granular 
composition,  and  possess  a  steel-grey  or  silver-white  color ; 
lustre  metallic ;  cleavage  perfect  parallel  to  the  faces  of  the 
cube;  brittle.  B  B,  it  is  partly  volatilized,  disengaging  va- 
pors of  antitnony,  and  sometimes  of  arsenic,  and  ultimately 
melts  into  a  metallic  globule,  which  communicates  a  blue 
color  to  glass  of  borax.  It  is  acted  upon  by  nitric  acid,  form- 
ing an  immediate  precipitate,  and  coloring  the  solution  green. 

It  occurs  in  several  of  the  mines  near  Freussberg  in  the 
principality  of  Nasaan,  with  sparry-iron,  galena,  and  copper 
pyrites. 

ARSENICAL  NICKEL. 

EapAniokal,  W.  Hklwl  Antnlnl.  H.   PrbnuUe  NiHnI  FjiltH,  IL  CoffiarNiekd.J. 

A  combination  of  nickel  and  arsenic. 

KlfnIxlarC                      RlHcltdinf.                     AlkWBt. 
DkktL *t-M «iW 48^ 


liotizeobvGoOglc 


■CBTALLtPBBOHS   XIMEKALS.  453 

Strofnejer'a  specimen,  which  seems  to  haTe  been  the  purest, 
■bovs  nearlj  an  equality  in  the  atoms  of  the  constituents, 
whence  the  mineral  is  a  simple  arseniel  of  nickel  —  NkAs. 
Sp.  Gr.  6-6  — 7-6     H.  — 50  — 55. 

Of  a  copper  or  yellowish-red  color,  but  acquirinf  a  grey  or 
blackish  tarnish  by  exposure.  It  occurs  reticulated,  dendritic, 
and  botryoidal,  hut  more  commonly  massive;  never  crystal- 
lized ;  streak  pale  brownish-black.  The  fracture  is  imper- 
fectly conchoidal,  or  fine-grained  and  uneren,  with  a  glisten- 
ing or  shining  metallic  lustre;  it  yields  to  the  knife  with  diffi- 
culty, and  is  brittle.  B  B,  it  gives  out  an  arsenical  vapor,  and 
then  fuses,  though  not  very  easily,  into  a  white  metallic  glo- 
bule. After  roasting,  it  usually  colors  glass  of  a  borax  blue, 
indicating  the  presence  of  a  certain  quantity  of  cobalt.  Id 
nitric  acid  it  assumes  a  green  coating,  and  in  nitro-muriatic 
acid  is  dissolved. 

It  usually  accompanies  the  ores  of  cobalt,  silver,  and  cop- 
per ;  and  is  found  in  the  veins  of  primitive  rocks  at  Schne^ 
berg  and  Annaberg,  Johanngeorgenstadt  and  Freyberg  ia 
Saxony;  st  Schladraing  in  Slyria  ;  Joachimslhal  in  Bohemia; 
at  Alleinoni  in  France,  and  the  Bannat;  in  transition  rocks  in 
the  Harlz;  at  Saalfeld  in  Thuringia;  at  Riegelsdorf  in  Heft- 
aia;  and,  though  less  frequently,  in  Cornwall. 

BTNARSENI£T  OF   NICKEL. 
Whlla  N'ickal.    AigjTiiM  BolttHiinJ,  D. 

This  mineral  has  been  described  and  analyzed  hy  Hoffman. 
•— Pogg.  Ann.,  x^w.  3il2.  He  obtained  the  following  con- 
stituents : 

Ananig .71-30 

Bolphor!'!llI!l'"l"JI""!i  0-14 

BiM.ilh »IS 

Copp-r 0-iO 

The  atoms  of  arsenic  are  so  nearly  double  those  of  the 
nickel,  that,  supposing  the  other  constituents  to  be  accidental, 
it  is  obvious  that  the  mlnernl  is  composed  of  two  atoms  arsenic, 
and  one  atom  of  nickel.     Formula:  NkAs^. 

Its  color  is  tin-while  ;  lustre  metsllic;  opake;  mnssive,  and 
not  described  as  crystallized;  surface  oflen  mixed  with  small 
concretions  of  quartz;  fracture  unevea.  It  is  often  covered 
with  a  thin  coating  of  diarseniate  of  nickel.  It  occurs  at 
Scbneeberg. 

A  variety  of  ibis  species,  differing  from  it  in  containing  a 
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amiill  portion  of  cobitt,  is  found  crjstallized  in  regular  heu:- 
bedrons  at  Riegelsdorf  in  Heiise.  It  contains  by  the  analysis 
of  Booth,  arsenic  7264,  nickel  20  74,  iron  3  25,  cobalt  3-37. 

NICKEL  GLANCE, 

8u1l>b«-Ango<d«  of  Mckil,  XknuoiL    NLckelfLni.    Ai|;cila  d«npiUn>,  D. 

Berzeliua  has  subjected  this  mineral  to  four  different  analy- 
ses, and  his  results  are  as  below  stated.  It  has  also  been 
analyzed  by  Pfaffand  Rammelsberg. 


I>uipl>iir 

Mekel 

Inm 

Coppvr  wUh  « 


■0 S3'39... 

....4S-O0.... 

...M-37... 

■.-5MJ- ' 

3 S-W.... 

...,  MS.... 

'.'.'.  O'ta"" 

....<■«) 

iiKhss  iwhiii  loaii  Mo-se 
The  mean  numbers  of  these  analyses  lead  to  one  atom  each 
of  the  three  first  constituents,  if  we  suppose,  with  Dr.  Thom- 
son, that  the  excess  of  arsenic  is  in  combination  in  the  mine- 
ral with  the  iron,  and  is  accidental.  By  doubling  these  atoms, 
and  supposinii;  the  sulphur  to  be  united  with  each  of  the  bases, 
he  obtains  une  atom  disulphide  of  arsenic,  and  one  atom  disui- 
phurct  of  nickel.     Formula:  As'Sl+Nk^SI. 


Nlck*L 


The  numbers  thus  obtained  by  Raramelsberg,  who  seems  to 
have  operated  on  a  very  pure  specimen,  conduct  almost  ex- 
actly to  one  atom  each  of  the  constituents.  Doubling  the 
atoms,  he  views  the  mineral,  with  Berzelius,  as  composed  of 
one  alum  bisulphuret  of  nickel,  and  one  atom  biarseniet  of 
nickel ;  or  NkSl^+NkAa!'. 

Sp.  Gr.  about  6.     H.  =  6-I29. 

Color  tin-nhite;  streak  similar.  Massive;  texture  grani]- 
lar.  In  one  variety  the  grains  are  rounder,  in  another  they 
are  less  equal.  Lustre  shining,  metallic;  opake.  When 
heated  it  decrepitates  with  great  violence.  When  ignited  in 
a  glass  tube,  it  leaves  a  matter  similar  to  copper  nickel,  while 
aniphide  of  arsenic  sublimes.  Another  variety,  when  healed 
in  the  same  way,  leaves  a  silver-while  mass,  and  gives  oat  also 
sulphide  of  arsenic. 

It  occurs  at  Loos  in  Sweden,  at  Hamsdorf  and  Haneisen. 
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NICKEL  OCHRE. 

Nickd  BIHUia,  Hicktl  Ocbar,  W.    NlckO  Oiidt,  H.  BL    Niokal  An«liU,  B-dii. 

HiDulw  unnmu,  1). 

Coubinetion  of  arsenic  acid,  oxide  of  nickel,  and  valer. 


9e-M  BuomtjH.  IDIH)  SenliiM. 

Dr.  Thomson  unites  the  oxides  of  nickel  and  cobalt,  which 
together  make  two  atoms  agaiost  one  atom  arseDic  acid.  The 
water  amounts  to  four  atoms.  The  mineral  is  therefore  a  hy- 
drous diarseniate  of  nickel.    Formula:  Nk^As+4Aq. 

This  substance  is  found  adhering  to  or  coating  arsenical 
nickel,  and  is  considered  to  be  deri?ed  from  its  decomposi- 
tion. It  is  sometimes  compact,  of  a  fine  apple-green  color; 
and  generally  filamentous  or  friable.  By  calcination  it  as- 
sumes a  yellowish  hue,  and  loses  somewhat  leas  than  a  fourth 
part  of  its  weight  of  water,  without  emitting  any  odor.  It 
dissolves  readily  and  completely  in  acids,  without  efferves- 
cence, the  solution  becoming  violet  on  the  addition  of  am- 
monia ;  and  B  B,  on  charcoal  exhales  a  strong  arsenical  smell ; 
fusing  in  the  interior  flame  into  a  globule  of  arseniferous 
nickel.  It  is  found  adhering  to  arsenical  nickel  at  Allemont, 
and  other  places. 

PIMELITE. 
PimKl,  W.  Br.    Nicksl  OiftH,  Dt.    Knllu.J. 

Oxide  of  nickel  1562,  silica  3500,  alumina  510,  water 
3791,  magnesia  2-25,  lime  040.  —  KlaprotA.  Rammelsberg 
has  given  no  formula  for  this  mineral. 

Of  an  apple-green  or  yellowiah-green  color;  occurs  invest- 
ing other  minerals,  and  massive;  is  earthy  and  dull;  opake, 
and  devoid  of  lustre;  soft,  and  greasy  to  the  feel.  It  Is  infusi- 
ble BB,  but  loses  part  of  its  weight,  and  assumes  a  dark-grey 
hue.  With  borax  it  forms  a  violet-colored  globule,  in  which 
the  nickel  is  reduced. 

It  occurs  at  Kosemiilz,  and  Glassendorf  in  Silesia,  in  veins 
traversing  serpentine,  and  associated  with  chrysoprase,  of 
which  nickel  is  supposed  to  he  the  coloring  matter. 

II.  ud  I.    Aifntum 

Pure  silver,  with  occasional  minute  admixture  of  copper, 
srsenic,  antimony,  and  iron,  which  renders  it  less  malleable 
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than  the  fused  metal.  That  from  Curey.aaBlyzedhyBerthier, 
was  composed  of  silver  90,  copper  10,  or  two  and  a  half  atoms 
silver  to  one  atom  copper.  Formula  :  Ag'^Cp. 
Sp.  Gr.  10-47.  H.  =  2-5. 
Color  pure  while,  with  a  shining  metallic  lustre,  but  gene- 
rally tarnished  externally  of  a  greyieb-black,  probably  owing  to 
the  presence  ofsulphnr.  Occurs  crystallized  in  the  Cube  and 
Regular  octahedron  ;  but  as  it  does  not  possess  a  lamellar 
structure,  either  of  these  solids  may  be  considered  as  the  pri- 
mary form;  in  the  following  lig are  the  cube  is  assumed,  as 
being  the  most  simple.  It  also  occurs  capillary,  ramose,  and 
reticulated,  but  a  close  inspection  will  discover,  by  the  assist- 
ance of  a  microscope,  that  these  varieties  consist  of  a  congeries 
of  elongated  crystals,  or  of  minute  cubes  or  octahedrons  cloeely 
aggregated,  and  disposed  perpendicularly  in  straight  rows. 
Flexible,  ductile,  and  malleable;  ac({uires  vitreous  eiectricily 
when  isolated  and  rubbed.  It  is  fusible,  B  B,  into  a  globule, 
which  is  not  altered  by  continuing  the  heat,  although,  on  cool- 
ing,  it  presents  a  crystalline  form,  in  which  the  faces  of  the 
octahedron,  cube,  and  dodecahedron  may  be  distinguished. 
It  is  soluble  in  cold  nitric,  and  in  heated  sulphuric  acia. 


PonPorP M"  WE 

Pons  or  of 125    15 


Virgin  or  native  silver  generally  occurs  in  veins  of  calcare- 
ous spar  or  quartz,  traversing  gneiss,  slate,  and  other  primitire 
rocks;  occasionally  also  in  selenite  and  clay.  Magnificent 
specimens,  presenting  crystals  hnlf  an  inch  in  diameter,  used 
to  be  found  in  the  mines  of  Kongsberg  in  Norway ;  Freyberg, 
Schneeberg,  and  Johanngeorgenstadt  are  its  principal  Saxon 
localities;  Przibram,  Joachimsthsl,  and  Ratiborzilz,  its  chief 
Bohemian  ones.  It  is  also  met  with  in  smaller  quantities  at 
Andreasberg  in  the  Hartz,  in  Swabia,  Hungary,  at  Allemont 
in  Dauphine,  and  in  some  of  the  Cornish  mines,  as  st  Wheal 
Duchey,  near  Callington,  in  grauwacke.  The  most  celebra- 
ted localities,  however,  of  native  silver,  are  those  of  South 
America,  and  pnriicularly  the  mines  of  Peru.  The  largest 
piass  of  pure  native  silver  ever  discovered  was  met  with  in  the 
mines  of  Kongsberg,  in  1834.*     It  weighed  eight  hundred  and 

•  Bmaliu'  JahtH-Baikiit,  1B3S,  p.  910. 
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forty  pounds.  Specimens  brought  from  the  celebrated  Pasco 
raine,  in  Peru,  as  described  by  Prof.  Sillimui,  are  of  the  most 
perfect  whiteness  without  tarniah,  and  with  the  lustre  of  the 
highly  polished  metal;  their  numeroua  crystals  adheriag  in 
rich  groups  of  many  hundreds,  and  being  also  interspersed 
through  brilliant  white  calc-spar,  make  a  very  splendid  ap- 
pearance. The  figures  are  between  the  cube  and  the  octa- 
hedron—  usually  the  cu bo-octahedron.  Specimens  of  native 
silver  have  been  sent  to  the  United  States,  by  the  American 
missionaries  from  Western  Asia,  concerning  the  mineralogy  of 
which  but  little  is  known.  At  Madden,  souil^ast  of  Trebizond, 
a  valuable  mine  of  native  silver  is  wrought  by  the  Greeks." 

In  the  Uuiled  States,  native  silver  was  found  by  Dr.  Hough- 
ton, in  the  trap  rocks  of  Michigan,  associated  with  native 
copper.  It  is  found  also  at  King's  lead  mine,  Davidson  county. 
North  Carolina. 

The  employment  of  silver  in  coinage,  and  in  the  manufac- 
ture of  plate  and  articles  of  luxury,  is  well  known ;  but  it  is 
not  from  this  ore  alone  that  the  fused  metal  ia  obtained. 


Sa-lfl 7!MI 

•iniiult.  Xsa Rue.  IMH) Fotdyct. 

The  gold  is  thus  uniled  In  very  variable  proportions,  and  in  rame  speci- 

i_..i.__.i._.. ._j -=76  gold.    Specificmvily  H'O  — 171). 

d  brass -;e  I  low ;  di«»eoila*ted,  capij- 


[19  should  rather  be  regarded  as  native  gold.   Specific  gravity  I4'0 


11  at  Kongsberg  id  Norway,  at  Rauria  in  Salzburg,  and 
at  SchiaDgenberg  in  Siberia. 

ANTIMONIAL   SILVER. 

PrLtmilic  Anllmonr,  If.    Oelihadral  Anilniuf,  J.    Antiaoi^ilbir,  L—nliAri.    Bpivi- 
fluiilbet,  W.    AtfiiDt  AntiiDoaiiU,  H.  Br.    BliIiUiib  ihmntiieuni,  D. 

A  specimen  from  Wolfach,  yielded  to  Klaproth,  silver  76, 

antimony  24.     Another  by  Vauquelin,  from  Andreasberg,  gave 

silver  78'0,  antimony  22*0.     The  mineral  appears,  from  these 

analyses,  to  be  a  diantimoniet  of  silver.     Formula  :  Ag^Sl. 

Sp.  Gr.  9-44  — 9  8.     H.  =  3  5. 

Color  between  silver-while  and  tin-white,  often  externally 
tarnished  yellow  or  reddish.  Generally  occurs  massive  or  in 
grains,  but  has  been  observed  also  indistinctly  crystallized. 

•Pror.  Hiu)ic«kon  tbcCFolo^TofWiiWaraliidii,  iraI.i.p.3gB,orihiKepoiiiarihc 
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Primnry  form  an  obtuse  rharoboid  of  109°  28'  and  70°  32*.  — 
Neeker.  The  faces  somewhat  convex,  and  deeply  striated 
longiiudiijally.  Structure  lamellar,  with  a  ahining  metallic 
lustre,  and  the  cross  fracture  flat  couchoidal ;  easily  frangible; 
Bofl ;  and  possessing  a  slight  degree  of  malleabilitj.  B  B,  on 
charcoal  it  melts  into  a  grey  metallic  globule,  which  is  not 
malleable,  the  antimony  being  at  the  name  time  driven  off  in 
white  vapor;  on  continuing  the  blast  a  bead  of  pure  silver  is 
produced.  In  nitric  acid  it  becomes  soon  covered  with  a 
bluish  coaling,  which  is  the  oxide  of  antimony. 

It  occurs  with  native  arsenic  and  other  ores  of  silver,  in 
granite,  at  Wittichen  and  Altwolfacb  in  Baden  ;  in  clay-slate 
at  Andreaaberg  in  the  Hartz ;  also  at  Casalla  near  Guadal- 
canal in  Spain;  in  Salzburg;  and  at  Allemont  in  France.  It 
is  a  rare  mineral. 

Abisnical  AnTiMOinAi.  Silvbr.  Araeniol  Silver,  A.  Ai«ent 
■ntiiDanial  ferro-srseoifferH,  H.  Argent  trceDictI,  Br.  AnlimnDial  rilver, 
mixed  with  inenic  and  iron.  A  spedmen  from  Andreiisberf  yielded  to 
KU[)rotli,  lilver  12'Tfi,  aotimDny  4-00,  Iron  44-2S,  arsenic  Sfi-OO.  Anotber 
BpeciineD  save  very  diflerent  result*,  tendiii^  to  sbon  that  Ibe  mineral  ii  a 
mechanicd  mixture  of  it*  conatitUenU.    Specifiegravily  9  4  ;  hanlnen4'0. 

Nearly  or  the  same  color  ai  uilive  silver,  but  commonly  tarnished  yel- 
low or  blackish  ;  it  occun  mammlllated,  or  in  small  globular  and  reaifonn 
musea,  nmetimes  inveating  other  substances;  structure  lamellar,  with  a 

shining  or  flimmerlni  metallic  luslre.     ij '- "---j—  -l—   — -j :^i -.■ 

ver.  but  Is  sectile,  brittle,  easily  fniDgible, 
and  Bnlimooy  are  volatiliied,  emitting  al  ti 
odor,  and  leaving  a  globule  of  impure  nlver. 

Its  localities  and  associatlona  are  nearly  the  same  as  those  of  antinuHiial 
silver  ;  it  Is  beat  known  at  Andreasberg  in  the  Harti,  where  it  accompa- 
nies native  arsenic. 


TELLURIC  SILVER. 

r,  Kim.    Argml  ToUnrt,  AUgr.    Laalm  Tsilurica,  D. 


The  atoms  of  tellurium  deduced  from  these  numbers,  are 
twice  those  of  the  silver,  showing  it  to  be  a  bitelluret  of  silver. 
Formula-.  AgTP. 

Sp.  Or.  8-41  — 85&     H.  =2-25. 

Uncryetallized ;  in  coarse  grained  masses;  color  between 
steel-grey  and  lead-grey;  lustre  metallic;  sofl,  and  partially 
malleable.  B  B,  on  charcoal  it  fuses  into  a  black  mass,  which 
on  cooling  appears  covered  with  numerous  minute  specks  of 
metallic  silver ;  in  the  matrass  it  fuses,  and  colors  the  glass 
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jellow;  and  is  soluble  io  nitric  acid,  especially  if  healed. 
From  the  silver  mines  of  SsTodinski  in  ihe  Altai  mountains, 
Siberia. 

SULPHURET   OF   SILVER. 


Combination  of  sUver  and  sulphur. 

Fitfhtig.              Atom 
flllni. £$4 n-is 


The  only  published  analysis  of  this  mineral  appears  to  be 
that  bj  Klaproth.  —  Beitrage,  i,  158.  Rammelaberg  giveB  no 
other.  The  numbers  do  not  exactly  correspond  with  one  atom 
silver  and  one  of  eulphnr  ;  though  such  ia  undoubtedly  the  true 
constitution  of  the  mineral.  Formula:  Ag  or  AgSl. 
Sp.  Gr.  69  — 7-2.     H.  — 20— 2-5. 

Of  a  dark  lead-grey  color,  with  occasionally  a  superficial 
iridescent  tarnish.  Primary  form  the  Cube;  also  found  in  oc- 
tahedrons and  rhombic  dodecahedrons,  parallel  to  the  faces  of 
which,  traces  of  cleavage  are  aometiroes observable;  fracture, 
fine  grained  and  uneven,  sometimes  small  and  flat  conchoidal, 
with  a  more  or  less  shining  metallic  lustre;  malleable  and 
sectile,  yielding  readily  to  the  knife.  In  the  flame  of  a  taper, 
or  B  B,  it  intumesces,  the  sulphur  flies  ofl*,  and  on  continuioi; 
the  blast  a  bead  of  pure  silver  remains.  Soluble  in  dilute 
nitric  acid ;  and,  when  isolated  and  rubbed,  acquires  a  resinona 
electricity. 

P 

P  00  P'  or  P" 90"  WV  H. 

PP'  or  P"  on  a 125  IS 

P  or  P'  on  e I8S  00 

a  on  oT  or  a" 10»  28 

a  or  a'  on  «,  or  )  144  44 

o  or  a"  on  e"    ( *"  ** 

«  on  e'  or  «" 120  00 


This  species  occars  both  crystallized  and  massive,  assum- 
ing also  various  reticulated,  filiform,  arborescent,  and  capil- 
lary  shapes.  It  is  subject  to  tarnish  from  exposure,  loses  its 
lustre,  and  becomes  covered  with  a  black  earthy-like  coating. 
It  occurs  in  gneiss  at  Freyberg  in  Saxony,  accompanying 
other  ores  of  silver ;  in  mica-slate  at  Joachimathal  in  Bohe- 
mia ;  in  greywacke  in  the  Martz ;  occasionally  in  Devon  and 
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Cornwa)!  in  granwacke  with  native  silver  and  arsenica]  ulver ; 
but  in  great  abundance  only  in  Mexico,  most  of  the  silver  ob- 
tained at  the  celebrated  mines  of  Guanaxuato  in  that  country 
being  extracted  from  this  ore.     It  occurs  also  in  Peru. 

Black  SuLPHnRiJT  or  Silver.  Silberechwartzo,  W,  EarUiy  sil- 
ver glance,  J.  Ib  ■  decoiupoeed  aod  ilmDet  friable  variety  of  (he  pr«ce<t- 
ing.  It  is  dvk  lead-erey,  iaclinine  (a  black,  tai  withaul  lustre,  or  only 
Cgebly  glimmeriaiir ;  it  occun  massive  and  pulveruleDt,  lomebmei  ioveM- 
tug  other  orei  of  silver,  and  filling  up  cavities  in  tbem  ;  fracture  "■"•■'— 


r  less  secUle;  and  gives  a  shiitiDe  metallic  streak.  B  D,  it  is 
coDvertea  into  a  slaggy  mass,  containing  globules  of  impure  silver.  It 
occurs  In  Ibe  veins  of  primitive  mountaliu  with  other  ores,  as  at  Cremnitz 


FLEXIBLE   5VLPHURET   OF   SILVER. 

Arpnt  loUUi^  Flotilla,  £»nwa.  Bianuiai  Slltrnilaiu,  U  Ftrro-aulpEianl  of  ailm. 

Consists,  according  to  Wollaston,  of  silver,  sulphur,  and  a 
little  iron ;  but  no  complete  analysis  has  been  given. 

Externally  of  a  dark  aoloi,  approaching  to  black ;  occun 
both  massive  and  in  small  tabular  crystals,  which  appear  to 
be  Right  oblique-angled  prisms,  whose  lateral  planes  are  alter- 
nately  125°  and  65°.  Flexible  when  in  thin  lamius,  and 
readily  separable  into  them.  Cleavage  parallel  with  the  ter- 
minal plaoea;  very  soil,  yielding  readily  to  the  knife;  lustre 
metallic,  but  less  brilliant  than  that  of  sulphuret  of  silver. 

MonT 125"  OtK 

PonMorT    ...    M   00 

el lU    46 

ci ill     80 

dS 188    16 

<B 119    16 


-  # I«  10 

nelorcl'  .  .  .  ISS  00 

-e2 15S  20 

< 188  00 

This  rare  mineral  has  hitherto  been  met  with  only  in  Hun- 
gary, and  at  Freyberg  in  Saxony,  and  even  at  these  localities 
in  very  small  quantity.  The  crystal  figured  is  from  the  Hiin- 
melsfurst  mine  at  Freyberg. 
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STEKNBERCITE.* 
Biidimitr.    {MJM.  PkO.  Trmmi.,iLl.)    Zlumita  ikoimbieua,  D. 

ContEUDS,  according  to  Zippe : 

Birrar 334. fi-41  ...i-OO 

Iron. 3M. 1048... .4'aa 

BulpbiK 3D^ 1M0,...6'« 

SH 

The  compoaition,  as  indicated  b;  these  numbers,  b  four  and 
a  half  atoms  sulphuret  of  iron,  one  atom  bisulphuret  of  eiWer. 
Formula;  4FSl+AgSl''. 

Sp.  Gr.  4-2  — 4-2S.     H.=:1Q  — 1-5. 

Primary  form  a  Rliombio  octahedron  of  118°,  84°  28',  and 
l^"  49'.  The  aonexed  figure  exhibits  one  of  the  common 
secondary  fbrma.  It  occurs  also  in  compressed,  but  regular 
hexahedral  tables,  with  two  angles  of  119^°,  and  four  of  120^°, 
and  these  are  sometimes  united  in  twins. 

if  ...  .  lis"  OC.  — HaidiDg«r. 


Occurs  ffeaerally  in  implanted  crystals,  sllached  to  the  ma* 
uix  laterally  so  as  to  form  rose-like  aggregations ;  aometimes 
they  are  macled.  Glearage  perfect  parallel  to  a.  Color  pincb- 
heck-brown,  with  aa  occHsional  superficiBl  violet-blue  tarnish 
on  the  faces^;  high  degrees  of  metallic  lustre  on  the  broad  faces 
<i,  not  BO  bright  on  the  others;  streak  black;  flexible  in  thin 
tamins ;  and,  after  being  bent,  may  be  smoothed  down  again 
with  the  nail,  like  tinfoil.  B  B,  it  burns, ;*erie,  with  a  blue 
flame,  emits  powerful  sulphurous  vapors,  and  fuses  into  a 
globule,  which  is  generally  hollow,  has  a  crystalline  surface, 
and  is  covered  with  metallic  silver.  This  globule  acts  pow- 
erfully on  the  magnet,  and  communicates  to  fluxes  the  ordi- 
nary colors  produced  by  iron.  Borax  readily  removes  the 
iron,  and  leaves  a  button  of  metallic  silver.  In  the  matrass  it 
loses  its  lustre,  and  becomes  dark-grey,  and  friable.  It  leaves 
traces  on  paper  like  graphite,  which  may  be  removed  by 
CBoutchouo. 

Slernbergite  occurs  with  ores  of  silver,  particularly  the  red 
and  brittle  silvers,  at  Joachimsthal  in  Bohemia ;  but  it  is  a 
very  rare  species. 

•  Id  buMCofCoiuttiupuSUniberi  orFnfiw. 
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BRITTLE   SULPHURKT   OF   SILVER. 

Spt)td-Glu«i,  W.    A(nntAiitlmail6Bg1liir«Hi>Ii,H.    PrinuUs  UbIuu  GUnM,  M. 

BtiKla  Siligi  Glince,  J.    Schvin  GUlligan,  U    Lunita  ibombiecn,  D. 

,.^.,u..,i„„ Slf: '■.US'- 

SnlpliDi 13^> 164 

AnlkmoDT 104 M-68 

Iron W CM» 

Capp« 0-S 0^ 

94-0  Kl^irath.  IWM»  H.  Xat. 

Thia  mineral  according  to  Dr.  Thomson,  is  a  trisulphoa^- 
monioieofBiiveT.tbuawpreBsed  by  the  formula:  StSl'+SAgSI. 
It  is  siDgular  that  aa  analysis  of  the  same  mineral  by  Brandes, 
Bare  not  a  trace  of  antimony.* 

Sp.  Or.  5-9  — 6-4.     H.  =  30— 30. 

Color  dark  lead  or  bluish-grey,  passing 
into  iron-black  ;  n hen  pulverized,  dark-grey 
or  brownish.  Primary  form  a  Right  rhom- 
bic prism  of  107°  47'  and  72"  13'.  The 
measurements  are  as  follow :  P  on  P  over  o 
104"  IS",  0  on  adjoining  o  1 15°  39',  doad 
OFer  P  107°  47'. 

Crystals  most  frequently  macled ;  cleav^e 
in  the  directions  of  o  and  P ;  the  structure 
sometimes  distinctly  lamellar,  but  the  fracture  commonly  con- 
choidal,  with  a  shining  metallic  lustre;  soft,  and  brittle.  BB, 
it  melts,  the  sulphur,  antimony,  and  arsenic  fly  off,  and  there 
remains  a  dark-colored  metallic  globule,  which  may  be  reduced 
on  continuing  the  blast,  or  adding  soda.  St^uble  in  dilute 
nitric  acid, 

It  occurs  principally  in  veins  traversing  primitire  rocks, 
and  associated  with  other  ores  of  silver,  as  at  Schneeberg  and 
Freyberg  in  Saxony;  Przibram  and  Ratieborzitz  in  Bohe- 
mia; Creranitz  and  Schemnilz  in  Hungary;  in  Siberia;  and 
in  Mexico.  It  is  the  compact  and  massive  variety  of  this  spe- 
cies to  which  the  name  of  Schwan^ltigtrx  particularly  ap- 
plies; that  termed  Weisa-gHUigerx,  on  the  other  hand,  is 
merely  a  mechanical  mixture  of  this  species,  galena,  and  grey 
antimony.  The  richer  it  is  in  silver,  the  nearer  it  approaches 
the  brittle  sulpburet,  while,  in  the  contrary  case,  it  resembles 
compact  galena  or  antimony ;  evidently  therefore  it  cannot  be 
considered  a  distinct  species. 

•  Sw  RuiiDMlibaTf>>  RudwOiutbnCh,  II.  1TB. 


liotizeobvGoOglc 


HBTALLIFsaOUS  HINSSAL8. 


aHm  AbUbhui;  01u»,  H.    Bdmhl-SLIber  and  Aniiinon,  L.    Argent  Salfliri 
iDHwiBn  «t  Cupiiftce,  Lny.     Sciiwarsl  B»liiH|limi,  fWiiMw.     Lgnlla  peii- 

No  complete  analysishaa  hitherto  been  given  of  this  mineral ; 
but  itB  elemeots  are  supposed  to  be  sulphur,  siWeT  aod  anti> 
inony,  united  with  accidental  portions  of  copper 
Sp.  Gr.  5-5  — 5-6.     H.  =  aO— 2-5. 

It  occurs  in  small  crystals,  sometimes  irregularjj  associated, 
more  oflen  separate ;  externally  they  are  shining  and  splendent, 
of  a  color  approaching  to  silver-white ;  and  deeply  striated  lon- 
gitudinally j  the  striffi  however  are  for  the  most  part  onlj  a 
series  of  planes  modifying  the  obtuse  edgea  of  the  prism,  as  ia 
the  following  figure.  Cleavage  perfect  parallel  to  M  ;  extremely 
brittle,  yielding  readily  to  mechanical  division  parallel  to  the 
planes  of  a  Rignt  rhombic  prism  of  100°  and  80°,  and  probably 
also  in  other  directions.  B  B,  it  emits  copious  white  vapors, 
accompanied  by  a  alight  sulphurous  odor,  a  small  white  bead, 
apparently  of  silver,  remaining. 


M' 100°  00' 

M'anaoro'.  .  13S  IS 

elor  M'oa«t'.  110  00 

jl  or  gV  .    70  10 

«a  or  g2  .    60  SO 

gi'  .  \W  80 

I' 120  12 

ISO  8 

145  24 

UZ  26 

122  IB 


It  occurs  in  the  Himmelsfurst  mine  at  Freyberg  in  Saxony, 
accompanying  sulphuret  of  silver,  blende,  carbonate  of  iron, 
and  galena;  occasionally  also  at  Kapnik  in  Transylvania. 

Sui-PHUBBTOr  SiLVKB,  LsAii  Aws  AnTiMQHy.  —  M.  Wohlcrhu 
analyzed,  »nd  M.  Hausmmn  hM  given  ■  roiDerBlogieal  deacriplion  of » 
mineral  of  Ihij  compoBtioD,  coruistine  of  nlvar  22-93,  lead  S0'2T,  antiinoDy 
27-88.  iulpharl874.  —  Ser«'ii«'  ifapport  Annuel /or  1840,  p.  122.  It 
cryatmllizes  in  ali-adod  priim*  lermioated  by  a  iix-«ided  plane,  or  hy  two 
planefl ;  alio  in  quadraozular  oblique  prisou,  (be  ioclinsfioa  of  (be  aides  of 
which  i>  91°  S9',  and  of  whieb  two  of  the  oppoalte  edgea  are  replaced  by 
ftcea  irhich  make  with  (be  facea  of  the  inclined  plane  an  angle  of  146°. 
It  ia  (rf'  a  lead  or  ateel-grey  odor  ;  opake,  and  baa  a  Toetailic  lustre.  Tbe 
faces  of  cleavage  are  ii)dii(inc( ',  its  fracture  imperfectly  coQchoidBl.  Soe- 
H&c  gravity,  6-194  ;  hsrdaeBS,  by  Mohs'  scale,  between  2  and  2  5. 
It  gives  the  reic(lon  of  sulphur,  of  andmony,  and  of  lead  and  rllver. 

We  coald  probably  regard  (hia  mineral  as  only  «  vaHety  of  the  pr 
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diflerence  [a  the  cryitilliiis  Eirniiaf  the  two,  giTlng  to  each  itMciGc  cha- 
racter. AccordioF  to  the  observation  of  Zioker,  the  SchillgUxerz  from 
Rttiborachilz,  in  Kihemit,  cootaina  blamulh. 

POLYBASITE.' 

Bitier «^ .B?So''' 


100-U  B.  Bom.      VI-41  Brudn. 

Formula  gWen  b;  Dr.  ThooiBOD  fTom  the  first  analjaie : 

Sp.  Gr.  6^14.  H.  =  2-0  — 3-0. 
Primary  form  a  Rhomboid.t  OccutB  in  tabular-«baped  sis- 
sided  prisms.  Tbe  planes  of  the  prism  are  striated  parallel  to 
its  base,  and  the  terminal  faces  parallel  to  tbe  sides  of  an 
inscribed  equilateral  triangle,  indicative  of  the  rhomboid  being 
its  primary  form.  Color  iron-black;  opake;  lustre  metallic: 
streak  black  ;  cleavage  not  obswTable ;  fracture  uneven ;  sus- 
ceptible of  being  cut  with  a  knife.  From  Gnanazuato  in 
Mexico.  It  occurs  also  at  Guansamez  in  Duraogo,  with  calc- 
spar  and  copper  pyrites. 

RED  SILVER. 

RubjSilTn.    RbcKKtwIicdnl  RDbj  Bltodt,  N.    Bli<nb*iddR<ihTBbwl6,  J;    Annile. 
Bruidlle.     Kolh^ltiff  n,  W.     Argcnl  AnlinMnit  BoWirt,  U.     Al(«nt  Bonfa.  Br.  BU 


This  species  is  subdivided  into, 

1.  Theeulphuretof  silver  and  antimony  (Argyrythrose,  Aw- 
dant.  Antimon  silber-blende,  Breit.  Argent  rouge  antimonie, 
Ntcker.)     Subsesquisulpbo-antimoniate  of  Silver,  Tkomson. 

3.  The  sulphuret  of  silver  and  arsenic  (Proustite,  Beudant- 
Arsen  ailber-blende,  Bralkaupt.  Argent  ronge  arsenie, 
Nteker.)  Subsesqui-sulphoarseniate  of  Silver,  Thomion.  Ru- 
bella florida,  D. 

The  former  refers  to  the  dark-red  variety,  which  conluns 


De-4S  Somdorfr.      I0U4  WtOiliT. 

The  latter  refers  to  the  light  red  variety,  of  which  the  follow- 
ing analyses  have  been  made. 

>Fn>niiniXv(,iuii|r, ud  tai>(,*im. 

t  Acoofdinf  lo  Hbidinfflr,  the  primuj  (bni  b  &  Eif ht  rbombia  ptiim  M  «  li'  JU^V' 
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B9-S6  H.  Rug. 

These  two  Tarieties  also  differ  coDsiderably  in  specific  ^avi- 
ty,  the  light-red  seldom  exceeding  S'4  —  56,  while  that  of  the 
dark-red  amounls  to  5*8  —  5"9,  They  however  correspond  so 
entirely  in  their  crystalline  form,  and,  with  the  above  excep- 
tion, BO  perfect  an  analogy  exists  in  all  their  physical  charac- 
ters, that  mineralogists  do  not  generally  concur  in  separating 
them  into  distinct  species.  They  have  not  been  separated  by 
Mohs  or  Brooke.  The  chemical  formula  given  by  Bonsdorff, 
answering  to  his  own  analysis,  is  SAgSl^+SSlS!'.  Rammels- 
berg  includes  the  analysis  by  Rose  under  the  same  species,  and, 
supposing  the  isomorphic  replacement  of  the  antimony  by  the 
arsenic,  gives  a  formula  which  includes  both  varieties. 

It  occurs  crystallized  in  a  great  ?ariely  of  forms,  also  den- 
dritic, massive,  and  micaceous  ;  structure  lamellar ;  mechani- 
cally divisible  into  an  obtuse  rhomboid  of  108°  3W  and  71°  30', 
—  the  primary  form,  —  but  its  extreme  brittleness  renders  this 
difficulL 


The  above  fig:nre  represent!  ■  erjital  in  (he  iMMe«ian  of  H.  J.  Brooke, 
E(q.  TbUcrymiiperbspicneoftliviiuatcom^stbatbiibeeDobMrved, 
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tcDds  to  confirm  tbe  obwrTition  already  inneied  to  the  rhMnboidal  figure 
Rccoaipanyiag  the  nolice  of  cnlcsreouB  spar,  viz.  that  the  mod iti cation*  to 
whlcb  the  rhoDiboiJ  Is  liable,  are  ilmasl  endleu.  The  places  b  of  the  abova 
"  lend,  by  (heir  extension,  to  produce  a  rhomboid  more  obtuae  than 
erW -  ~    .   --.. 


ary,  the  plaoes  g  to  acute  rhonibtdda:  the  planes  ill,3, 3,  4,  andS, 
lo  me  uroduclioD  of  obluae  dodecahedrons  ;  all  Ilie  plaoei    '    -  ■  '  - 
dodecahedrou :  ooaDd//lo  regular  all-iiJed  prisiu. 


.  108"  80' 
.112     0  c 
.  164    19 
.  167   48 
.  141    W 
.  163      0 
.  158    22 
.  126    10 
.  164    SO 
.  132   C5 
.  156      Oc 
.  12B      0 

g 

B 

i2o 

am 

Ho 
(loi 

/Son 
/2o 
18  0 
Uoi 
16  0 

i4or iJ', 

Wor IS'  . 

12 

13 

....  178   50 
....  179      0 

ira  on  itt 

U 

....  141    20 

diondi 

<tt  on  dS- 

0  oro' .  .  .  . 

....  120     0 

It  varies  by  reflected  light  from  lead-grey  to  iron-black,  by 
transmitted  light  from  brilliant  to  dark  red  ;  aemi-transpareot 
oropake;  lustre  imperfecl-metallic  in  dark-colored  varieties, 
adaniantiae  in  such  as  are  ligbt;  streak  different  shades  of 
cochineal-red,  according  to  the  color ;  cross  fracttire  canchoi- 
dal,  with  a  shining  Juatre ;  seclile,  yielding  readily  to  the  knife. 
B  B  on  charcoal  it  first  decrepitates,  fuses,  emila  fumes  of  sul- 
phur and  antimony,  and  ultimately  leaves  a  globule  of  silver. 
Soluble  without  effervescence  in  nitric  acid. 

This  very  beautiful  mineral  ia  conGned  to  a  araall  number  of 
localities,  though  in  some  of  them  it  is  of  pretty  frequent  occur- 
rence. Tbe  ligbt-red  varieties,  which  exhibit  by  transmilied 
light  the  most  splendid  cochineal  hues,  are  met  with  principally 
in  the  Saxon  and  Bohemian  mining  districts  of  the  Erzgebirge, 
particularly  at  Marienberg,  Annaberg,  and  Jobanngeorgenstadt, 
in  Saxony,  and  at  Joachim sthal  in  Bohemia,  usually  associated 
with  other  ores  of  silver,  galena,  blende,  pyrites,  and  arsenic  ; 
while  the  dark-red  ones  occur  chiefly  with  calcareoua  spar, 
native  arsenic,  and  galena,  at  Andreaaberg  in  the  Hartz. 
Freyberg  in  Saxonj',  Schemnitz  and  Nagybanya  in  Hungary, 
Guadalcanal  in  Spain,  Kongaberg  in  Norway,  and  St.  Marie  auz 
Mines  in  France,  are  also  well-known  localities  of  this  species. 

It  was  formerly  found  at  Huel  Duchy  in  Cornwall;  and 
from  the  produce  of  some  of  the  Mexican  mines,  vast  quanti- 
ties of  the  precious  metal  have  been  obtained.  Red  silver, 
from  its  color,  may  sometimes  be  mistaken  for  red  orpiment ; 
but  the  yellow  streak  of  the  latter  is  sufficiently  characteristic, 
and  its  specific  gravity  is  also  lower.  Cinnabar  volatilizes  B  B, 
whilst  red  silfer  forma  a  metallic  globule.    Ab  an  ore,  it  has 
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been  observed  that  the  dark  yield  a  larger  proportion  of  siher 
than  the  light  varieties,  but  t>oib  of  them  are  high);  valuable  to 
the  amelier. 


MIARGYRITE.' 
is  Rulij-BJoiida,  H.    UiiciTriu,  Pnf.  H.  Km.    BlnlpkM 


Combination  of  silver,  antimony,  and  aulphnr,  in  proportions 
different  from  those  of  the  preceding  species. 


«>-l7  a.  Bom. 

The  formula  from  this  analysis,  as  given  by  Rsmmelaberg, 
is  AgSb.    This  requires  36-86  Ag.  4279  St,  3135  81. 
Sp.  Gr.  5-2  —  5  4.     H.  =  2  —  25. 

Primary  form  an  Oblique  rhombic  prism  of  93°  5ff,  and  86° 
4',  and  whose  base  is  inclined  to  its  axis  at  an  angle  of  101°  6'. 
Imperfectly  cleavable  in  the  direction  of  the  larger  diagonal  of 
the  base.  Color  iron-black ;  opake,  except  when  viewed  by 
Iransniitted  light,  in  which  case  thin  fragments  prewnt  a  deep 
blood-red  hue  ;  lustre  intermediate  between  metallic  and  ada- 
mantine; streak  dark  cherry-red;  fracture  imperfect  conchoi- 
dsl;  surfaces  ofthe  crystals  deeply  striated;  very  sectile.  BB, 
alone  on  charcoal  it  fuses  with  abundant  white  vapors,  which 
have  occasionally  a  slight  alliaceous  odor,  leaving  a  globule  of 
silver.  It  is  soluble  in  nitric  acid,  with  an  immediate  white 
antinionia]  precipitate. 

This  very  rare  mineral  used  to  be  comprised  among  (he 
varieties  of  dark-red  silver,  until  distinguished  by  reason  of  its 
form,  and  described  by  Mohs.  It  occura  with  argentiferous 
arsenical  pyrites,  in  one  of  the  mines  of  Braunsdorff,  near  Frey- 
berg  in  Saiony. 


HntilCuiTn  Suifart,  Sammwlt.     BilberkupArflHAt, 
AifintlRiTaiia  Oa|>iwr  Cknca,  J.     AifaaliftinHU 

This  mineral  consists  of  copper,  silver  and  sulphur,  in  the 
following  proportions ; 
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The  atomi  of  copper  are  twice  as  numerouB  as  those  of  sil- 
ver, and  it  is  thus  obvious  that  the  mineral  is  composed  of  one 
atom  sulphuret  of  silver,  two  atoms  disulphuret  of  ct^per. 
Formula;  AgSl+SCp'Sl. 

Sp.  Gr.  6-25,     H.  =  30  —  40. 

Crystalliue  form  unknown.  Occurs  compact ;  color  steel- 
grey,  with  a  metallic  lustre  ;  the  surface  produced  by  fracture 
being  brilliant,  granular,  and  partially  conchoidal ;  very  brittle, 
and  readily  fusible  B  B,  emiltiug  sulphuric  acid  fumes,  and 
forming  a  grey  globule  with  a  metallic  lustre.  With  the  fluxes 
it  eihibits  the  re-action  of  copper,  and  on  the  cupola  yields  a 
larae  globule  of  silver. 

ft  occurs  associated  with  copper  pyrites,  calcareous  epar, 
and  hornblende,  at  Schlangenberg  near  Coliian  in  Siberia.  It 
■a  a  very  rare  mineral,  and  was  first  ezamitied  and  recognised 
as  a  peculiar  species,  by  Stromeyer,  from  specimens  in  the 
museum  of  Gottiogen. 

BISMUTHIC   SILVER. 

Wi.mnlk  Silbaien,  8(0.    BiiBotkH!  Siirer,  J.  A.    RiauI>i8iilhi<PlDiil»-AiniriiaN. 

L€Vf.    BUoatnD  A/gfiDticnm,  D. 

Consists  of  bismuth  27-0,  lead  330,  silver  ISO,  iron  4'3. 
copper  0'9,  sulphur  163  —  Klaproth.  No  formula  given  by 
Rammelsberg,  and  the  mineral  seems  to  have  been  out  once 
analyzed.  The  specimen  analyzed  was  probably  a  mere  mixture. 

Of  a  light  lead-grey  color,  but  subject  to  tarnish  on  exposure. 
It  occurs  disseminated  or  in  amorphous  masses,  rarely  acicu- 
lar;  fracture  fine-grained  and  uneven,  with  a  glistening  metnllic 
lustre  ;  it  is  sofl,  sectile,  and  somewhat  brittle ;  opake.  B  B, 
it  fuses  readily  into  a  silver  button,  at  same  time  covering  the 
charcoal  with  an  areola  of  the  oxides  of  lead  and  bismuth. 

It  accompanies  pyrites  and  galena  at  Schapbach  in  the  val- 
ley  of  Kinzig,  Baden. 

SELENIURET  OF   SILVER. 
SelsB-iilliST.    BelsDiars  d'AifsDi,  BaArnL    Beloniat  oTSilTai,  -ntrntm. 

This  mineral  was  lirst  described  and  analyzed  by  Prof.  G. 
Rose.*  Its  constituents  are:  silver  65  56,  lead  4-91,  sele- 
nium 39'53. 

•  Pof  fiadoif '•  AsBakn,  lir.  471. 


liotizeobvGoOglc 


HETALLIFBR0U8   HINEBALB.  409 

The  const! tation,  as  given  by  Rammelsberg,  is  one  atom 
silver,  and  one  atom  selenium,  or  AgSel. 
Sp.  Or.  80.     H.  —  2-5. 

Occurs  in  very  ihin  veins  traversing  seleniuret  of  lead,  at 
Tilkerode  in  the  Hartz,  from  which  mineral  it  is  dislinguiBhed 
by  its  being  of  a  darker  hue.  Possesses  three  clesvageB  per- 
pendicular to  one  another. 

Color  iron-black  ;  streak  unaltered  ;  lustre  metallic,  splen- 
dent;  opake.  Structure  foliated.  It  eihibits  three  cleavages 
perpendicular  to  each  other,  so  that  its  primary  form  ia  the 
Cube.  The  ihln-plates  are  covered  with  a  brasa-yellow  metallic 
substance,  which  seems  to  be  copper  pyrites.  Malleable,  bat 
not  BO  much  so  as  sulphuret  of  silver.  When  heated  in  a  glass 
tube  it  melts,  and  gives  isflTa  small  sublimate,  consisting  partly 
of  selenium  and  partly  of  aelenic  acid.  It  gives  out  a  strong 
smell  of  selenium.  B  B,  on  charcoal,  it  melts  silently  in  the 
exterior  flanoe,  with  frothing  in  the  interior  Same.  It  glows, 
on  cooling,  almost  as  distinctly  as  magnetic  pyrites.  With 
carbonate  of  soda  on  charcoal  it  is  reduced.  The  globule  is 
shining  as  long  as  it  is  hot,  but  on  cooling  becomes  covered 
with  a  black  coaling ;  if  borax  be  added,  it  retains  the  metallic 
luatre  afler  cooling.  It  is  silver-white,  very  malleable,  and 
behaves  like  pure  silver.  Very  soluble  in  smoking  nitric  acid, 
but  it  dissolves  with  difficulty  in  dilute  nitric  acid. 

EDKAIRITE,- 

BalfOlaral  ofSltirfr  ud  Coppsr.     Selsn  KapfoTwillH-r,  L.     (hum  BiknM  Arfsntil,  H. 
SsJeiJo-cupnt*  of  BilTur,  Ibwin.    Luaiiai  Sclmiku,  D. 

It  ia  a  compound  of  seleniuret  of  silver  and  copper : 


Conpsi !»05 Ml. ...1-88 

8>i>« aces. a«3 i-oo 

BunhjmUar 6-90 

EK'M  Bamlioi. 

These  numbers  give  very  nearly  (wo  atoms  selenium,  two 
atoms  copper,  one  ntora  silver ;  or  one  atom  disileniurel  of 
copper,  one  atom  seleniuret  of  silver.  Formula,  according  to 
Berzelius:  Cp^Sel+AgSel. 

Color  shining  lead-grey,  texture  granular;  massive;  dis> 
posed  in  thin  superficial  black  metallic  films,  staining  the  cal- 
careous spar  in  which  it  ia  contained.  B  B,  it  exhales  a  strrnig 
odor  of  selenium,  and  on  charcoal  fuses  readily  into  a  grey 

■  Eakiirila.  tram  Oh  Gmk,  lixnifj^nf  ijipartinf }  Id  lUuion  la  ill  ilmecuHj  imt  ti 
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metallic  globule,  which  is  not  malleable.  To  borax  or  salt  of 
phosphorus,  it  imparts  a  green  color  in  the  oxidating  flame, 
becomes  colorless  in  the  reducing  one,  and  on  hardening  ap- 
pears  opake  and  of  a  cinnabar-red  hue.  Is  soluble  in  heated 
nitric  acid,  and  when  cold  water  is  added  to  the  solution  it 
forms  a  white  precipitate. 

This  extreme!;  rare  mineral  was  discovered  and  analyzed  hy 
Berzelius.  It  occurs  in  a  copper  mine  at  Skrickerum  in 
Smaland,  Sweden,  with  carbonate  of  lime,  serpentine,  seleni- 
□ret  of  copper,  and  copper  pyrites. 

IODIDE    OF   SILVER. 
IsdiaKlnr.    lodor*  d'Ailvnl,  Akxiir.    liiiSlbti,  Ltniari.    C*ntiii  fi>ll>lii%  n. 

It  contains  silver,  lead,  iron,  iodine,  and  sulphur ;  but  the 

proportions  do  not  appear  to  have  been  accurately  determined. 

H.  about  10. 

Occurs  massive,  in  thin  plates  of  a  greyish-white  or  silver- 
white  color,  which  change  to  lavender-blue  on  exposure  to  the 
air.  Transparent  or  translucent ;  lustre  resinous,  passing  into 
adamantine;  malleable  and  flexible  in  thin  lanins;  streak 
semi-metallic.  Soluble  in  heated  muriatic  acid,  which  it  colors 
reddish-brown,  disengaging,  afler  a  short  lime,  violet-colored 
vapors.  B  B,  on  charcoal,  it  instantly  melts,  and  produces  a 
smoke  which  tinges  the  flame  of  a  beautiful  violet-hue,  globules 
of  silver  at  the  same  time  appearing  on  the  charcoal. 

It  is  found  at  AlbarradcHi  near  Mazapil  in  Mexico,  and  forms 
thin  veins  in  steatite.     It  was  first  discovered  by  Vauquelia. 

BROMIDE  OF  SILVER. 
Jf.BiHUir.    (..tin.  <!•  CUb.  H  111  P*fi.  JS41.I    (.*n.dajrte«,ili.;34,  IS4I.) 

This  mineral,  supposed  to  be  chloride  of  silver,  was  sent  to 
Berlhier,  by  M.  Duport,  from  Mexico.  The  specimens  de- 
scribed were  from  San  Oiiofe,  in  the  district  of  Plateros,  where 
it  forms  small  olive-green  or  yellowish  crystals  mixed  with  the 
common  silver  ore,  and  is  also  frequently  in  fine  cubic  and 
octahedral  crystals,  occupying  the  cavities  of  the  ore.  They 
are  brilliant  and  have  the  appearance  of  chloride  of  silver. 
Contain  silver  6756,  bromine  42*44 ;  or  one  atom  of  each 
element.     Formula:  AgBm. 

The  same  mineral  has  also  been  found  by  Berthier  among 
the  silver  ores  from  Huelgoet  in  Brittany,  where  it  presents 
precisely  the  same  external  characters  with  the  Mexican  variety, 
and  is  also  accompanied  by  chloride  of  silver,  as  at  that  locality. 
The  two  substances  are  not  intimately  blended.    It  is  eompara- 
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tiTely  rare  al  Huelgoeth.  More  recently  it  has  been  brought 
from  the  deparlmenL  of  Copiapo,  province  of  Coquimbo,  in 
Chili,  and  in  a  fibrous  form,  consisting  apparently  of  elongated 
prismatic  crystals  not  very  firmly  coberiug.  We  are  yet  witb- 
out  a  full  deacription  of  this  rare  mineral. 

CARBONATE  OF   SILVER. 

ArffflnL  Carbomt*,  U.     Grnj  BilTsr  Ora,  J. 

Coiisiats  of  silrer  72'5,  carbonic  acid  12,  oxide  of  antimony 
and  a  trace  of  copper  155  —  Stlb.  It  is  doubtful  whether 
the  carbonic  acid  is  really  combined  with  oxide  of  silver. 

It  is  of  a  greyish  color,  passing  into  iron-black  ;  it  occura 
massive  and  disseminated ;  the  fracture  is  fine-grained  and 
somewhat  uneTen,  with  a  glistening  metallic  lustre ;  it  is  ao(i, 
brittle,  and  heavy.  It  is  almost  iualantaneously  reduced  B  B ; 
and  efiervescea  with  nitrous  acid. 

This  species  was  observed  man;  years  ago  by  M.  Selb,  in 
veins  traversing  granite  in  a  mine  at  Altwolfacb,  in  the  Black 
Forest,  accompanying  native  silrer,  aulphnret  of  silver,  and 
barytes ;  but  not  having  again  occurred,  its  properties  are  in- 
distinctly  defined.  It  has  since  been  found  at  Real  deCatorce 
in  Mexico. 

CHLORIDE   OF    SILVER. 
Htiriiu  of  SilTtr.    Boni  Bilm.     HoriHn,  W.    Aiiint  UnriiU,  B.  Bl.     L>  Hin* 
Comg.Bi.     CoTDKiuaiiar.J.    Haithediml  PaulKTaiaw,  M.   C\tlmi]ber,  Bruimt. 
ChJoride  aTBilTiii,  A.     Caiitui  nnbiciia,  D. 

Combination  of  chlorine  and  silver. 

SUMT.  Para. 

ffihar 0?-7!. TS-U 

ChlDilH Bl-SO 94-0 


Alsiiini ITS 0-U 

BnlphBtleuM....  D4S IH) 

103^  Klipmih.  IWH)  Klipntk. 

The  first  was  an  impure  specimen ;  but  the  second  answers 
almost  exactly  to  one  atom  chlorine,  and  ono  atom  silver. 
Formula  :  AgChl. 

Sp.Gr.  4-75  — 555. 

Primary  form  the  Cube,  occurring  with  edges  and  solid 
angles  replaced  ;  sometimes  in  perfect  octahedrons.  Of  a 
pearl-grey,  greenish,  or  reddish-blue,  but  commonly  tarnished 
externally  of  a  brown  color  ;  it  occurs  massive,  also  investing 
other  substances,  and  crystallized  in  small  cubes  and  acicular 

firisma  ;  feebly  translucent  or  opake,  with  a  glistening  or  waxy 
ustre;  yields  to  the  pressure  of  the  nail,  and  is  malleable  and 
■ectile ;  cleavage  none  ;  fracture  couchoidal.     It  is  fusible  in 
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the  flame  of  a  candle.  B  B,  on  charcoal,  it  is  reducible  to  a 
metallic  globule,  emitting  at  the  same  time  vapora  of  mnriatic 
acid  ;  when  rubbed  with  a  piece  of  moistened  zinc,  the  surface 
becomes  covered  with  a  thin  film  of  metallic  silver.  Insoluble 
in  nitric  acid. 

It  occurs  in  veins  chiefly  in  piiroitive  rocka,  with  some  of 
the  other  ores  of  silver.  The  largest  masses,  and  particularly 
those  of  a  green  color,  are  brought  from  Peru  and  Mexico.  It 
used  to  be  found  in  considerable  quantities  in  the  Saxon  min- 
ing  diatricls  of  Freyberg  and  Johanngeorgensladt,  but  it  is  now 
very  scarce.  It  also  occurs  in  Siberia,  in  Cornwall,  and  at 
Huelgoet  in  Brittany.  Fine  massea  were  noticed  by  Mr. 
Blake,  at  the  mines  of  Chinasilla  in  Chili,  and  at  those  of 
Guantayja  and  Santa  Rosa  in  Peru. 

BT7TTIR1III.Z  S11.VKB.  — Builerraikh  sllber,  W.  EirUiy  comeou* 
illver,  J.  Silver  24'64,  muriatic  acid  828,  alumina  STDS.  ~  Klaprolh. 
This  1»  conridered  an  eartby  vartely  of  Ihe  above  apeciea.  It  is  commonTy 
found  mamive,  and  inveatiag  other  aiibataDceB  ;  la  opnke,  and  dull,  nilh  an 
HBrlhy  fracture,  and  is  aolt,  aectils,  and  heavy.  It  occura  only  at  Aa- 
dreaaberg  in  the  Uarti,  la  vetoa  traversing;  trauaition  rocks. 

OANSEEOTHIG'ERZ.- 
ChaDooipdiliU.     AchIqi  AiganliAnu,  I>. 

An  arseniate  of  silver  and  iron. 
H.  =20  —  30. 

In  irregularly  mammillated  translucent  masses  of  a  yellow  or 
pale-green  color.  Shining,  with  white  streak,  resinoas  lustre, 
and  conchoidal  fracture ;  sometimes  earthy,  and  mixed  with 
cobalt.  B  B,  it  emit*  copious  arsenical  fumes,  and  fuses  into  a 
blackish  scoria;  when  the  heat  is  continued,  on  charcoal,  it 
melts,  diminishes  in  bulk,  and  yields  a  button  of  silver,  but  the 
slag  contains  metallic  iron,  which  strongly  afiects  the  magnet. 

It  occurs  principally  at  the  mines  of  Clausthal  in  the  Hartz, 
where,  when  obtained  in  sufficient  quantity,  it  is  highly  prized 
as  an  ore  of  silver.  It  is  also  met  with  in  Cornwall,  and  at 
AUemont  in  Dauphine. — Allan's  Manual. 

NATIVE  COPPER. 
Oeiahadnl  Coppn,  M.  aad  J.     fledianii   Kupf^i,  W.    Caim  HatiT,  B.     Capim 

Consists  of  99'S  pure  copper,  with  a  trace  of  gold  and  iron  — 
John.     Symbol :  Cp. 

Sp.  Gr.  8-5  — 8-fl.     H.=:2-5— 3-0. 

Color  reddish-yellow,  frequently  with  a  tinge  of  brown;  oden 
tarnished  externally  blackish.  Occurs  crystallized  in  the  Cube 
and  octahedron,  the  former  of  which  is  adc^ted  as  its  primary 
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form ;  often  id  maclea;  also  capillary,  dendritic,  in  thin  plates 
filling  crevices,  and  massive ;  no  regular  structure ;  tough, 
malleable,  flexible,  and  sectile.  B  B,  it  fuses  into  a  bead  of 
apparently  pure  copper.     Soluble  in  nitric  acid,  which  it  colors 

freen ;  and  in  ammonia,  to  which  it  gives  a  fine  blue  tinge, 
solated  and  rubbed,  it  acquires  vitreous  electricity.  Fusible 
at  37°  Wedgewood. 


Fig.  1,  ■  cube.  Fig;.  3,  Ihe  same,  of  which  the  solid  angles  sre  replaced 
by  tnanguUr  planes,  which  In  fig.  3  are  so  greati;  enlarsed  as  to  have 
l>econie  six-sided,  reducine  the  plsaes  of  the  cube  to  ■mall  quadrangles. 
The  IriaDRular  planes  of  Qg.  2  are  complete  ia  6g.  4 ;  —  (he  regular  octa- 
hedron.  Fiz.  S,  an  octahedron  of  which  the  edges  are  replaced,  formiagK 
passage  of  that  solid  iulo  the  rhombic  dodocahedroo,  fig,  6,  in  whlcti  uis 
planes  replacing  the  edges  of  fig.  6  are  complete. 


.  125  16  — 

.136  0  — 

.109  28  — 

.120  0  — 


The  most  splendid  crystalline  varieties  ot  native  copper  are 
those  of  Siberia,  and  the  island  of  Nalsoe  in  Faroe,  where  it 
accompanies  fibrous  mesotype  in  amygdaloidal  trap.  Some 
very  singular  crystallizations,  produced  by  the  elongation  of 
the  simple  individual,  occur  at  Moldawa  in  the  Bannat,  at 
Chessy  in  France,  Herrengrund  in  Hungary,  and  elsewhere. 
Cornwall,  however,  is  certainly  the  greatest  depository  of  na- 
tive copper;  and  many  of  the  mines  near  Kedruth,  ibe  Con- 
40* 
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Bolidated  MiDes,  Wheal  Buller,  and  some  otheis,  afford  it  in 
cooaiderable  quantities.  Its  ciystals  aie  rarely  regular,  their 
faces  being  disproportionately  enlarged,  and  they  are  generally 
grouped  in  brancbes  formed  by  the  union  of  these  crystals  id 
rows,  in  a  manner  Bualogous  to  the  crystalline  structure  of 
native  silver.  —  Allan' t  Manual. 

Native  copper  is  common  to  (he  mities  of  South  America,  as 
in  the  Cordilleras  of  Atncama  and  in  Chili,  where  masses 
weighing  several  hundred  pounds  have  been  obtained.  Large 
and  very  beautiful  crystals  of  native  copper  have  been  brought 
from  some  of  these  tniaes,  particularly  from  Coquimho.  Ex- 
tensive mines  of  copper  are  now  explored  in  the  island  of  Cuba, 
the  ores  of  which  are  exported  to  Great  Britain  and  the  United 
States.  At  Gibara,  and  between  Neuvitas  and  Principe,  these 
mines  are  found  principally  in  serpentine. 

In  Nova  Scotia,  native  copper  occurs  in  thin  seams  and  mi- 
nute filaments  in  the  trap  rocks,  generally  with  quartz,  bat 
sometimes  with  zeolites.  Cape  D'Or  is  the  principal  locality, 
where  detached  masses  have  been  obtained  of  twenty  pounds 
in  weight.  Aa  the  sandstone  on  which  these  trap  rocks  rest, 
contains  beds  of  vitreous  copper,  it  seems  probable  that  the 
igneous  rock,  when  forced  up,  carried  with  it  portions  of  the 
ore,  which  were  thus  reduced  to  the  metallic  state. 

According  to  Prof.  Silliman,  a  mass  of  native  copper,  weigh- 
ing about  nmety  pounds,  was  found  many  years  since,  on  the 
Hamden  Hills,  near  New  Haven.  It  adhered  to  the  surface  of 
the  rock  on  which  it  rested,  and  even  penetrated  its  fissures ; 
and  more  recently  a  mass  weighing  about  six  pounds,  was 
found  in  the  same  neighborhood.  This  exhibits  rudiments  of 
large  octahedral  crystals  of  copper  on  its  surface,  which  is 
partly  encrusted  by  green  carbonate  of  copper ;  its  cavities 
containing  the  red  oxide.  They  are  both  supposed  to  have 
been  derived  from  the  trap  rocks.  Native  copper  occurs 
also  in  detached  masses  in  Michigan,  Illinois,  Missonri,  and 
the  territory  of  luwa.  One  or  two  fragments  have  been  no- 
ticed by  Prof  Hitchcock  in  Massachusetts,  The  sandstone 
and  trap  formation  in  Massachusetts  and  New  Jersey,  as 
well  as  in  Connecticut,  present  it  in  irregular  veins,  and 
aometinies  in  finely  crystallized  masses.  Very  recently,  it 
has  been  found  by  Dr.  Jackson,  in  small  quantities,  accom- 
panying tin,  in  New  Hampshire.  According  to  Dr.  Beck, 
nearly  pure  native  copper  is  fVequently  observed  in  the  sand- 
stone  of  New  Jersey  in  the  form  of  thin  sheets,  which  closely 
resemble  the  copper  of  cementation  ;  but  it  would  appear  from 
the  observations  of  Prof.  Rogers,  thai  copper  and  its  ores 
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do  not  occur  in  any  instance  in  the  shape  of  true  veina  in  New 
Jersey.  The  mining  has  therefore  been  very  precarious,  and 
has  never  proved  a  source  of  profit.*  Moie  success  is  promised 
from  the  exploration  o(  the  mines  of  Michigan,  which,  accord- 
ing to  Dr.  Houghton,  extend  over  a  district  of  a  hundred  and 
thirty  miles  inleaglh,  and  closely  resemble,  in  the  character 
and  contents  of  the  veins,  the  noted  mines  of  Comwall.t 
They  occur  in  slate,  conglomerate,  and  trap  rocks.  The 
mass  of  native  copper,  recently  brought  from  the  Ontonagon 
River,  near  Lake  Superior,  by  order  of  the  Secretary  of  War 
of  the  United  States,  weighs  between  three  and  four  thousand 
pounds,  is  four  and  a  half  feet  in  length,  and  about  two  feet 
thick.  It  seems  to  have  been  a  bowlder  long  since  detached 
from  its  native  bed,  and  the  fragments  of  rock  now  adhering  to 
it,  seem  to  show  that  it  was  once  connected  with  serpentine. 
This  ia  the  moat  extraordinary  mass  of  copper  of  which  we 
have  any  knowledge;  and  according  to  Mr.  Schoolcraft  it  has 
beeo  a  subject  of  historical  notoriety  for  upwards  of  one  hun- 
dred and  eighty  years.  It  is  now  deposited  in  the  museum  of 
the  National  Institute,  Washington.  The  native  copper  from 
Keween  Point,  on  Lake  Superior,  Is  found  exclusively  in  the 
amygdaloid  and  greenstone  of  the  trap  formation. 

SULPHURET  OF  COPPER. 

Vllivoiu  Cspptr.    Knpfti  Glui,  W.     Caivia  Bnlftart,  B.  Bt.     Cuivra  Tiutiui,  Bi. 
U(i|ipgiaiBn«,  ).    Priinuk  Ciqiper  Glmnu,  H.     CyprlUf  chombicni,  D. 

Combination  of  copper  and  sulphur. 

BIImtU.  CnninlL  BleienHliaa.       Hon  BeolU. 

Ooppet 7S'HI TT'IS 78-90 T»S 

Bal|ihur IB-sa 9D43 ISW lB-0 


— — IC.T,  Jmk- 

IWHIOKUpnlh.     »«Tlioni>oD.  IWMS unman.      lUl-oi    «ii.t 

Each  of  these  analyses  approaches  very  nearly  to  one  atom 
sulphur,  and  two  atoms  copper.  The  mean  of  the  whole  is 
19-66  At. copper,  052  Al.  sulphur.  It  is  therefore  a  disulphu- 
ret,  its  formula  being  Cp^Sl. 

Sp.  Gr.  6-69  —  58.     H.  =2-5— 3-0. 

Color  lead-  or  iron-grey,  often  tarnished  black,  and  occasion- 
ally iridescent.  According  to  Hauy  and  Levy,  the  primary 
form  is  a  Regular  hexagonal  prism,  in  which,  either  perfect  or 
modified  on  its  lateral  and  terminal  edges,  it  usually  occnra. 
The  prisms  are  of  various  length,  and  the  replacements  on  the 

*SapDrtinib*a«olii|7arKi«  J«»j,  p.l3B,  b;  HnujD.  Botin. 
t  FaDrtli  ADDiwt  Rapott  en  Iha  OkIi^  oT  Hiakifu,  p.  77,  ij  Danilau  HcKi|hwii. 
t  Minanlonnnd  OiiDlDiy  of  Nan  Scotia,  by  Haain.  Jaekun  and  Alfar,  p.Ta.   Aln 
Am.  Joutn,  tf  Boieiiae,  it.  IM. 
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termioal  planes,  give  rise  to  acute  and  obtuse  double  six-sided 
pyramids,  which  also  occur  complete.  All  the  solid  angles  of 
the  prism  may  be  removed  by  a  kniTe,  so  as  to  produce  a  double 
six-sided  pyramid  wiih  brilliaot  planes,  the  incidence  of  an 
upper  on  the  adjacent  plane  of  the  lower  pyramid,  being  about 
147°  30*.  But,  according  to  Brooke,  the  primary  form  of  this 
species  ia  a  Rhomboid,  P  P"=7 1°  SO*  very  nearly  ;  the  cleavage 
being  parallel  to  the  hexagonal  pyramids  corresponding  to  the 
primary  plane.*  It  is  occasioaaJly  in  pseud omorphous  crystals. 
Structure  perfectly  lamellar  ;  fracture  oflen  conchoidal,  with  & 
vitreous  lustre;  the  massive  varies  greatly  in  respect  of  hard- 
ness  and  color  ;  it  is  sometimes  seclile  and  soft.  B  B,  on  char- 
coal, it  disengages  the  odor  of  sulphurous  acid ;  in  the  oxida- 
ting flame  it  fuses  readily ;  in  the  reducing  it  emits  sparks ; 
and  when  the  sulphur  is  wholly  driven  off,  it  yields  a  bead  of 
copper.  In  ammonia  it  forms  a  blue  solution.  In  healed  uitric 
acid  the  copper  is  dissolved,  and  the  solution  aesumes  a  green 
color,  but  the  sulphur  remains. 


Fig  1,  the  moat  simple  o{  Its  forms ;  a  sli-iUed  priim.  Fig.  2,  the 
same,  of  which  the  lerminal  edges  are  replaced  by  plaoea  lendiDE  to  obtuie 
ui-aided  pyracnida;  itbich  are  complete  Id  fig.  8,  a  Hat  six  .sided  pyramid. 
Fig.  4,  a  six-aided  piism  of  wliicbthe  (ermmal  edges  are  replaced  by  planes 
tending  to  acute  aix-aided  pyramida  ;  which  are  complete  In  fig.  6.  Fig. 
6  repreaenta  a  cryatal  cooaallng  of  porliona  of  the  planes  a?  the  acute 
pyramid,  &g.  6,  lernuaated  by  tiie  obluae  pyramidal  plane*  ot  fig.  3. 

a  on  il  or  d 146^  SW 

62  or  e2 137    40 

68  or  cS 1S5   SO 

I  64or^ 116   40 

e.t'ort" 90   00 

i  poTp' ISO  ooe.*. 

e  on  e"  or  e" 120   00 

I  e  or  e'en  a' 150   00 

!  eonlore'oni' 166    U 

The  sulphuret  is  met  with  in  veins  and  beds  accompanying 
other  ores  of  copper,  and  is  highly  prized  by  the  miner.  The 
crystallized  varielies  occur  abundantly,  and  almost  exclusively, 
in  the  mines  of  Cornwall,  and  particularly  in  those  near  Red- 
ruth; while  the  more  compact  and  massive  are  found  also  'm 

•  Arttel*  Uinnlgn,  Boejthlmiit  HslrapoliUDa,  p.  IBB. 
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Siberia,  HeaSM,  Suouy,  and  the  Bannal.  In  \ava  Scotia,  il 
forms  beds  id  Ted  sandstone,  inteTstratified  with  bituminouB 
coal  and  lignite,  at  Carriboo  river,  near  Pictou. 

lu  (he  United  Slates,  it  occurs  in  red  sandstone  st  the 
Schuyler  mine,  N.  J.,  and  at  Simsbury  and  Cheshire,  Conn, 
It  is  found  in  small  quaalitica  in  Columbia  and  Dutchess 
counties,  N.  Y. ;  also  in  Orange  county,  Va.  Specimens  from 
Bellamy's  mine,  Cheshire,  Conn.,  according  to  Sbepard,  are 
finely  crystallized.  At  the  lead  mines  ofWisconsin  and  Mis- 
souri, it  forms  an  article  of  commercial  rslue,  and  is  smelted 
to  a  considerable  extent. 

The  argent  en  epis,  or  cui?re  spiciforme  of  Haiiy,  from 
Frankenberg  in  Hesaia,  is  supposed  to  be  vegetable  matter 
impregnated  with  black  sulphuret  of  copper. 

Vitreous  copper  is  readily  distinguished  from  either  botir- 
nonite  or  fahlerz  by  its  comportment  B  B,  and  the  green  solu' 
tion  it  produces  nith  nitric  acid  ;  and  from  red  silver  ore  by 
the  color  of  its  streak,  which  resembles  that  of  the  mineral, 
while  red  silver  presents  a  fine  cochineal  red.  —  Allan's  Man, 

Vabiiqatbs  ViTBiout  Copper.  Cuivre  suirurt  btpadque,  H. 
Color  that  of  lemper«<]  aleel,  violel-blue.  greenish,  and  yelloir.  It  wems 
(0  Sriw  from  id  iDlimate  mixture  of  the  vllreous  and  yellow  coppor;  both 
oTwhtch  f^aenilly  ippcir  distinctly  in  the  ume  Bpecioien.  It  occurs  In 
most  of  Ins  wXaen  of  Cornwall  in  which  Titreoiu  copper  is  found. 

INDIGO  COPPEH. 
Kii|iforiaili(,    SliM  Ooppat.    CimllJiis. 

This  mineral  contains  by  the  analysis  ofWalchoer,  copper 

64-77,  sulphur  3264,  iron  0'46,  lead  104,     The  atoms  of 

copper  are  1619,  and  the  atoms  of  sulphur  1632,  showing 

the  mineral  to  be  a  simple  sulphuret.     Formula  :  CpSl. 

Sp.  Gr.  3-8  —  382.     H.  about  20. 

Occurs  in  spheroidal  masses,  presenting  superficial  indica- 
tions of  crystallization.  Color  indigo-bluB  or  darker;  opake, 
with  a  faintly  resinous  lustre,  and  a  lead-grey  shining  streak. 
Sectite.  B  B,  it  burns,  prior  to  becoming  led  hot,  with  a 
blue  flame,  and  melts  into  a  globule,  which  is  strongly  agita- 
ted, and  emits  sparks;  finally,  it  yields  a  button  of  copper. 

It  occurs  at  Sangerhausen  in  Thuringia,  imbedded  in  gran- 
wacke,  and  is  a  rare  mineral.  It  has  also  been  discovered  by 
Covelli*  in  the  volcanic  rocks  of  Vesuvius,  in  black  or  green- 
ish-blue incrustations  having  the  appearance  of  spiders'  weba, 
deposited  around  the  fumaroles  of  the  crater  Vesuvius,  and 

*  Whau*  H  bulM*n  MUcd  (knUina  bj  Bsndut,  in  honor  aTlh*  Ibis  8i(.  (^onlll  of 
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supposed  to  be  derived  from  the  action  of  eulphuretted  hydro- 
gen on  the  sulphate  and  muriate  of  co|^t.  Is  soluble  in  ni- 
tric acid,  with  the  disengagement  of  nitrous  gas. 


e9'3BB.nt]]liia.>9M8Hulnf«.      9ft-34riutii«.    UKKI  BenUn. 

The  formula  gi»en  by  Berzeliun,  is  Fe+Cu',  which  corres- 
ponds with  the  analvses  b;  Phillips  and  Hisinger,  requiring 
62-68  copper,  23-89  sulphur,  13-43  iron. 

Sp.  Or.  50.  H.  —  3-0. 
It  occurs  both  massive  and  crystallized  ;  color  of  the  mas- 
sive between  copper-red  and  lombac-brown ;  in  the  crystal- 
lized, the  latter  color  prevails,  with  an  iridescent  tarnish, 
generally  of  blue,  sometimes  yellow.  The  general  form  of  the 
crystals  is  that  of  the  cube,  of  which  the  solid  angles  are  re- 
placed, and  the  faces  are  mostly  curvilinear ;  lustre  metallic  ; 
streak  pale-greyish  black,  and  slightly  shining;  not  perfectly 
lamellar,  but  manifestly  yields  to  mechsDical  division  parallel 
to  the  planes  of  the  Regular  octahedron;  in  other  directions 
the  fracture  is  imperfect  conchoidal ;  it  is  soft,  easily  frangi- 
ble, and  slightly  sectile.  B  B,  it  black- 
ns  and  becomes  red  on  cooling,  but  at 
a  increased  temperature  it  is  fusible  in- 
>  a  globule,  which  acta  powerfully  on 
the  magnet;  and  with  soda  ia  reduced, 
)  forming  a  copper  bead.  Soluble  in  ni- 
tric acid.  The  measurements  are,  P  on 
P  109°  30-,  P  on  a,  a  125°  16',  a  on  a 
90°  00',  Crystalline  varieties  of  bunlkupfererz  are  almost  pe- 
culiar to  Cornwall,  and  that  principally  to  the  mines  of  Cook's 
Kitchen,  Tin  Croft,  and  Dolcoath  near  Redruth,  where  it  is  as- 
sociated with  vitreous  copper  and  yellow  copper  ore.  It  occurs 
massive  and  compact,  however,  with  green  carbonate  of  cop- 
per, at  Arendal  in  Norway,  in  Siberia,  Hessia,  Silesia,  and  the 
Bannat;  also  at  Ross  Island  in  Killarney,  Ireland;  and  in 
cupriferous  shale  in  Thuringia.     On  Ross  Island  it  forms  in- 

411J  Jtu  ippliad 
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crustationa  upoQ  coiumoD  pyrites  copper,  and  is  in  kidney- 
shaped  maseea  attached  to  bituminous  shale.  In  the  United 
States,  it  is  found  near  Wilkesbarre,  Penn.,  at  Chesterfield, 
Mass.,  Walcottville  and  Litchfield,  Conn. 

GHEY  COPPER. 

Telr»hedr.lCopimP]rritai,J.    Tstnlicdnl  Coppor  Qluca,  H.    Fihhn.W.Br.    Cni-    [y 
•inGrii.H.    hnibun,  BaHlnL   Tri>nlplio4iillni«iiM  cJCofipet,  n«ugii.    Cfpil- 

Prof.  H.  Rose  has  analyzed  seren  very  carefully  selected 
specimens  of  this  mineral,  from  different  localities,  and  the 
results  of  fire  of  these  analyses  are  given  below.  —  Pogg. 
ilnn.  XT.  676.     The  first  is  by  Klaproth. 

a.        Freybeif .     Fnntsiibart.  CliulhaL 
] 14-8] .iBD3 34« 


,..9«-G3 91-17 .83-99 94-73 


In  each  of  the  above  analyses  the  atoms  of  sulphur  and  me- 
tallic bases  are  nearly  balanced,  indicating  a  simple  combina- 
tion of  atoms  among  these  constituents.  As  viewed  by  Dr. 
Thomson,  this  mineral  consists  essentially  of  one  atom  sul- 
phide of  arsenic  and  antimony,  and  three  atoms  sulphuret  of  cop- 
per. Formula:  (StAs)SI+3GpSI.*  But  in  the  last  specimen, 
which  consisted  of  pure  teCrahedral  crystals,  the  atoms  of  cop- 
per approach  very  nearly  to  thrice  those  of  the  antimony  alone, 
so  that  the  mineral  appears  to  resolve  itself  into  the  simple 
constitution  of  one  Al  sulphuret  of  antimony,  three  At  sulphu- 
ret of  copper.  It  will  be  observed  that  arsenic  is  contained  in 
only  two  of  the  specimens  analyzed.  Formula  :  StSl+3CpSI. 
Sp.  Gr.  44  — 5.2.     H.  =  30  — 40. 

The  marked  diversity  in  their  chemical  composition,  would 
seem  to  demand  a  separation  of  some  of  the  varieties  of  the 
present  species.  Many  of  them,  indeed,  are  readily  distin- 
guishable at  first  sight;  but  there  are  others  which  present 
such  intermediate  stages,  as  to  render  all  attempts  at  reducing 
the  differences  to  fixed  limits  impositible.  Of  a  steel-grey  or  iron- 
black  color;  it  occurs  crystallized  in  the  Tetrahedron,  which 
is  considered  its  primary  form ;  also  massive  and  dissemina- 
ted; cleavage  octahedral,  imperfect;  streak  same  color  as  the 
mineral,  sometimes  inclining  to  brown;  fracture  uneven  or 

iiin->i}nt  tg  ihrica  tb«  atoDU  oruilirKHij,  li  lappLiwl  ti^  tJu  ir3b,  line  ud  uLv«i- 
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imperfect  conchoidal,  with  k  sliiniDg;  or  gl'isteniDg  metalltc 
lustre;  brittle.  B  B,  it  disengages  vapors  of  an  arsenical  or 
■ntimonial  odor.  With  soda,  after  considersMe  roasting,  it 
yields  a  grain  of  metallic  copper ;  and  with  borax  presents  the 
deep-green  tinge  characteristic  of  iron.  It  ctAote  nitric  scid 
green ;   and  Its  powder,  placed  in  that  acid,  soon  becomes  grey. 


P  on  P' 70»  31'  H. 

Porp'ooa 109   28  — 

00  ft  or  i'  ...  144    44  — 

-■-   .  on  core'  ...  126    IB  — 
on /or/'  ...  160   SI  — 


.  144    • 

.   120    00  _ 


6  oo  c 150^  00'  H, 

eooc 148   26  — 

\f<yt<f<jaf'otJi.  144    44  — 

/'  on/' 109    29  - 

/on/' lis    36  — 

forfaab IM   00  — 


The  aboTO  Bguros  ind  moMuremealllre  given  on  the  tudiorityof  HiSj. 
The  largest  known  crystals  of  Fahlerz  occur  in  some  of  the 
Cornish  mines  near  St.  Austle,  generally  in  tetrahedrons,  with 
dull  rough  surfaces.  At  Andreasberg  in  the  Hartz,  Crem- 
nitz  in  Hungary,  Freyberir  in  Saxony,  Kapnik  in  Transylvfr- 
nia,  and  Diltenburg  in  Nassau,  it  not  only  presents  more 
complicated  crystallizations,  but  a  greatly  brighter  and  more 
brilliant  aspect. 

Antikonial  Grkt  Copper.  SchwirlMri,  W.  Cuivre  |trii  anti- 
moni^Bt.  This  [nfoeral  rtrely  occurs  crfstalliied;  lUcolor  ia  dirk  leid- 
^ey,  approaching  to  iron- b lac k,  bolh  externally  lod  iatemillyj  no  ap- 
pearance of  rei^larMraclure  ;  Tnclure  ronchoidai,  and  aurrace  glifrfening  ; 
nol  very  hriUle.  Fi([.  2.  repreeents  a  crystal  from  Schwati  in  the  Tynrf, 
the  pnncipil  localilyof  this  variety ;  il,  lioi*e*er,ls  also  met  wilh  at  Kap- 
nik  in  Transylvania,  at  Clauathal  in  the  HarM,  and  in  SibeHa;  Trvquentlr 
Inihedded  <a  red  manganeie. 

AKaKHICAL    ABQ    AhTIUONIAL    GrET    CofPER.       OcCUr*    in    ITDO- 

grey  colored  crystnh,  having  a  very  hrilliant  melallic  lustre,  principally 
a1  St.  Marie  aui  Mines.  It*  es»nlla1  chiractera  correBpand  with  those 
of  the  following  variety.  B  B,  it  pveaoff  an  arienical  odor,  and  in  nitric 
acid  ia  ioluble,  with  the  exceplion  ofa  precipitnle  of  antimony. 

^nicAi.  CoFPKB.  PraiTEB,  White  Coppeh.  Weiv  kupfer- 
Color  belireen  iilrer-whUe  and  pale  brass-yellow,  with  a  gli*- 
tallic  luatre,  but  soon  tarnishes  by  expoaure.    It  occurs  muajve 
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■Dd  diawmlnsted  ;  the  fracture  Sae'gnlnti,  UDCven  ;  yields  carily 
kaife,  and  ii  briUle  Specific  gravity  4  S.  It  conlaios  40  per  cent 
t>er,  Ihe  remainder  Iron,  iineaic.  ind  lulphur  —  Hencktl.     B  B,  it  jiel 

LI..        enicat  vapor,  and  niclu  into  a  ereyish-black  al>|t. 

panlca  oiber  ores  of  copper  al  Hue!  Gorlaod,  aod  elaewhere 


ii  brillle      Specific  gravity  4  S.     It  conlaios  40  per  cent,  eop- 

:mainder  Iron,  Hneaic.  and  lulphur  —  Hencktl.     B  B,  it  jielda 

•  vrhite  arsenical  vapor,  and  niclu  into  a  ereyish-black  alaft. 

It  BCcanipanlea  oiber  ores  of  copper  al  Huel  "-'--'    --'  - 
Cornnall. 

PLATiNirEROiis  Gbbt  Coppek.    A  ^rey-eok>red  variety,  aK^Beinfc 

?-iieriliy  with  fnhlerz  in  external  character,  conilatin^,  according  to 
auqueliu,  of  coppiir,  lc.id,  antimany,  iran,  lilver,  plalina,  and  aulpEur ; 
was  (brmerly  round  at  Guadalcanal  in  Ectretaadura  la  SpaiP,  where  It 
occurs  with  ores  of  silver  and  arsenic. 


TENNANTITE.' 

Taaauthe.    (Qiurlirlr JnmuJi/SciniECiTlI.gs.)    CjfjUtt loi»etlit>ina,  D. 

This  mineral  has  b«en  analy zed  by  R.  Phillips,  and  by  Mr. 
Hemming,  who  obtained  ihe  following  constitueuta : 


UH-IS  PkillliM.  lOO-IO  Htnunlaf. 

Beudant  haa  thus  given  the  formula  founded  on  the  analysis 
by  Phillips:  9CpS|-F(FSF+FAa^).  Dr.  Thomson  supposes 
the  sulphur  to  be  in  combination  with  the  arsenic  and  copper, 
and  the  iron  in  a  stale  of  ailicate,  and  accidental.  If  it  be 
thus  considered,  the  mineral  consists  nf  one  atom  sulphuret  of 
arsenic,  and  four  and  a  half  atoms  sulphuret  of  copper.  For- 
mula: A8SI+43CpSl. 

Sp.Gr.  4-375.     H.=:3. 

Tennantite  is  usually  found  crystallized  in  the  form  of  the 
rhombic  dodecahedron,  either  perfect  or  variously  modilied ; 
also  in  the  cube  and  regnlai  octahedron,  of  which  the  edges 
and  angles  are  replaced;  often  very  splendent;  sometimes 
lead-grey,  with  but  little  lustre;  occasionally  approaching  lo 
iron-black  and  dull ;  fracture  imperfectly  lamellar  and  uneven  ; 
cleavn^  parallel  to  (he  planes  of  the  dodecahedron  ;  primary 
form  the  Octahedron,  as  is  indicated  by  occasional  strim  on  the 
planes  of  the  dodecahedral  crystals  parallel  with  their  longer 
diagonal.  Somewhat  harder  than  the  preceding:  and  is  brit- 
tle, lis  powder  is  reddish-grey.  B  B,  on  charcoal,  it  first 
burns  with  a  blue  flame  and  slight  decrepitation,  emits  copious 
arsenical  vapors,  and  ullimaiely  ftiaes,  leaving  a  greyish-black 
scoria,  which  afiects  the  magnetic  needle.  After  fusion  it 
yields  with  soda  a  bead  of  copper.    Soluble  in  nitric  acid. 
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Tie.  1,  tb«  regultir  octahedron,  of  which  the  nlid  tngle*  ire  replaced. 
Plg.S;  in (hii  the  edge*  alao  are  replaced:  Ihe  nme  plinei  ippearon  fig. 
S     Fig.  4,the  rhombic  dodecahedron.    Fi|,  6,  the  nme,  haring  It*  edge* 


IT  P"  .  .  .  .  109'  SC 

168  M 

161  SO 

M  00 

144  M 

c IS6  4 

e 120  00 


Tennantite  is  a  rariet;  exclusively  Cornish.  It  nsnally  oc- 
curs in  small  but  ver;  splendent  crystals,  inveeting  other  ores 
of  copper,  in  ?eins  which  traverse  granite  and  clay-slate,  in 
several  of  the  copper  mines,  as  Dolcoath,  Cook's  Kitchen,  and 
Tin  Croll  near  Redruth ;  and  in  Huel  Virgin,  Huel  Jewel, 
and  Huel  Unity,  near  St.  Day.  Tha  rhombic  dodecahedron 
(Gg.  4),  the  cube  vitfa  its  edges  replaced  (fig.  3),  and  the  octa- 
hedron and  dodecahedron  in  various  combinations,  are  its 
roost  frequent  forms ;  but  it  has  not  been  met  with  massive.  — 
Allan's  Manual.' 


COPPER  PTftlTES. 

PnunMi]Copp«  PyHlH.  U.    KupTetkiH,  W.    CnLira  PttLMui,...     . 

pwPrriuiii.  Cbilkopjiila, BHdwl.    ^u  ODirnnHiHr.    PttIidiu Coppai 
low  Coppai  Ois.    YiIIdw  Cuppei  PiriUi.    Frriln  pjmnidilu,  D. 

Combination  of  the  sulphurets  of  copper  and  iron, 
in  the  following  analyses : 

BBTfforr.  Buuben 

Copp«r 3M ia-i 34-40 

Iran 3*3 33-0 30^7 

Bulpbnr 37-0 3S-0 33«7 

Bille« 0-5, IS 0-S7 

IMHIOiulirrMg.  lOM  OaaDrrwi.         Ittl-Ol  I 

•  Ib  Ui*  lart  Hlilkm  of  ihli  tnillH,  TaBuntEu  wu  DampriHd  aii4gT 
•ptelH.    ltl)»iI*dDgiu«IUbti.ilutiiicl>p«eiat.     (A&  Ed.) 
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Sr;::::;:: 

SlSr.:::::;; 

...  .'^'^     . 

...  *1S3- 

IMHNK 

Si;,... 

sj*- 

Euihfoui 

BT-O  Birtbiar. 

Conmsll. 

pS^T:::::. 

IDIHMThmHB.  lOO-arTliaiiHoa. 

The  analyses  differ  but  little  from  each  other,  aad  the  con- 
BtilutioD  plttiolf  deducible  from  tbem,  is  two  atoms  sulphur, 
one  atom  copper,  one  atom  iron.     Formula:  FSI+CpSI. 
Sp.  Gr.  416  —  4a     H.  —  3-5  —  40. 

Color  brass-yellow,  but  externally  subject  to  tarnish,  and 
oflen  iridescent;  the  crystals  present  the  general  form  of  tbe 
tetrahedron,  having  the  solia  angles  always  replaced;  the 
structure  is  perfectly  lamellar,  affording  brilliant  surfaces  par- 
allel to  tbe  planes  of  a  somewhat  Acute  octahedron  with  a 
square  base;  so  that  the  tetrahedron,  as  is  shown  in  the  fol- 
lowing figures,  is  in  fact  only  the  remarkable  consequence  of 
an  alternate  enlargement  of  the  planes  /,  modifying  the  edges 
of  tbe  primary  octahedron ;  fracture  conchoidal  and  splend- 
ent; lustre  metallic;  streak  greenish-black,  and  somewhat 
shining ;  brittle.  It  also  occurs  stalactitic,  botryoidal,  mam' 
millated,  and  amorphous,  the  latter  being  often  variegated; 
tbe  structure  of  the  botryoidal  is  granular;  these  are  harder 
than  the  crystallized  varieties ;  brittle.  Copper  pyrites  yields 
to  the  knife,  and  may  hence  be  distinguished  from  iron  pyrites, 
which  it  often  greatly  resembles ;  its  color  is  generally  also  of 
a  deeper  yellow  than  that  of  iron  pyrites.  It  fuses  on  char- 
coal  B  B,  emits  a  sulphurous  vapor,  and  melts  into  a  brittle 
black  globule,  which  finally  attracts  the  magnet ;  with  borax, 
in  small  proportion,  it  yields  a  copper  bead ;  and  with  soda, 
after  the  sulphur  is  entirely  roasted  off,  separate  globules  of 
iron  and  copper  may  be  obtained.  In  dilute  nitric  acid  it 
forms  a  green  solution,  a  portion  of  sulphur  remaining  undis- 
solved. 
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Tbia  is  the  most  abundant  variety  of  copper;  nearly  one 
third  of  tbe  ore  obtained  by  metnllurgicsl  processes  being  ex- 
tracted from  it,  and  in  Great  Britain  yielding  more  metallic 
copper  than  all  the  other  ores  of  copper  together.  In  Corn- 
wdl  it  occurs  associated  with  tin,  forming  veina  in  killas,  and 
accompanying  buntkupferez,  galena,  grey  copper,  and  blende. 
The  great  repository  of  copper  at  Fahlun  in  Sweden,  consists 
of  extensive  masses  of  this  species,  which  are  surrounded  by 
&  coating  of  serpentine,  and  imbedded  in  gneiss.  At  Ram- 
melsberg  near  Goslar  in  the  Hartz,  it  forms  a  bed  in  gran- 
wacke^ate,  along  with  iron  pyrites,  galena,  blende,  and 
minute  portions  of  silver  and  gold.  Well  delined  crystals  are 
found  in  the  Kurprinz  mine  at  Freyberg  in  Saxony,  and  many 
others  in  difierent  continents!  districts,  the  Bannat,  Hungary, 
Tburingia,  &c. ;  also  in  Siberia,  Japan,  and  America. — 
AUan's  Manual.  In  the  mining  districts  of  Russia,  Germany, 
and  Hungary,  ores  that  yield  two  per  cent,  of  metal  are 
deemed  worth  working,  and  many  ores  which  yield  only  from 
five  to  eijtht  per  cent,  are  considered  quite  rich  in  metal.  The 
ores  of  Mansfield  never  produce  over  three  per  cent.  The 
amount  of  copper  obtained  from  the  Demidon  works  in  Ni»- 
chne-Tagilsk,  averages  seventy-five  thousand  pounds  yearly. 
According  to  De  la  Beche,  the  value  of  the  copper  annually 
raised  in  Cornwall  and  Devon,  amounts  to  .£1,200,000,  and 
this  comprises  nine-tenths  of  the  whole  supply  of  the  metal 
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fumiBhed  by  the  British  lalaDda,  and  all  the  countries  of  the 
continent  of  Europe.  —  Report  on  Cornwall,  Devon,  S^c,  p. 
364.  In  Weatem  Aaia,  according  to  the  American  miwiona- 
Hpa,  valuable  copper  mines  are  found  in  the  mountain  ridge 
west  of  Erzeioum,  and  are  wrought  by  the  Greeka. 

In  the  United  States  there  are  several  important  localities 
of  copper  pyrites  which  have  afforded  fine  ,crysta]B.  These 
are  principally  in  New  York,  as  at  the  Rossie  lead  minea  in 
St.  Lawrence  county,  in  tetrahedral  and  macled  crystals,  and 
Wurtzborough,  Sullivan  county,  in  nearly  perfect  octahedrons. 
In  New  Hampshire,  it  is  abundantly  disseminated  through  the 
great  tremolite  bed  of  Warren,  in  nodules  and  veins.  It  yielded 
Dr.  Jackson,  by  assaying,  thirty-oue  per  cent,  of  pure  copper. 
It  also  occurs  in  veins  with  pleiato-magnetic  iron,  at  Franco- 
nia,  in  the  same  State.  At  Strafford,  Vt.,  it  is  found  in  stiffi- 
cient  quantity  for  exploration  and  smelling,  and  very  pure 
copper  has  for  many  years  been  obtained  from  it. 

SELENIURET   OF    COPPER. 
BtlMlnrs  da  Calm,  Btn^iu,    CdItts  B*l<iii«,  H.     BtmlliH,  Bimi—L    Satan  Ca- 

An  analysis  of  this  mineral  by  Berzelius  gave, 

Comtr. 04 IS 

SaLilaiD. M 8 

It  thus  consists  of  two  atoms  c<^per  and  one  atom  selenium, 
or  it  is  a  diseleniurel  of  copper.     Formula:  Cp^Sel. 

In  masses,  having  an  impalpable  composition,  and  of  a  silver- 
white  color  ;  streak  shining ;  lustre  metallic ;  soft,  and  admits 
of  being  smoothed  down  and  polished,  assuming  then  the  color 
of  tin.  Isolated  and  rubbed,  it  acquires  resinous  electricity, 
B  B,  it  fuses  into  a  grey  globule,  which  is  slightly  malleable, 
emitting,  at  the  same  time,  powerful  fumes  of  selenium ;  in  the 
open  tube  yields  selenium,  which  sublimes  in  the  form  of  a  red 
powder.  With  soda,  ader  a  lengthened  roasting,  it  affords  a 
a  grain  of  copper.  Is  decompc«ed  by  nitric  acid,  and  the 
solution  deposits  metallic  copper  on  a  plate  of  iron.  The  de- 
composition which  this  substance  undergoes  from  exposure  to 
the  air,  gives  it  a  black  color;  and  is  therefore  generally  found 
in  the  form  of  black  dendritic  delineations,  or  in  minute  seams, 
traversing  calcareous  spar,  at  the  copper  mine  of  Skrickeruin 
in  Smatand,  Sweden. 
41* 
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BED   OXIDE   OF   COPPER. 
Oijdnlated  CopHr.    Rothkuprann,  W.    Cairn  OiTdoM,  B.    Culm  Oxid«  Kanp, 
Be.    OotahtdiulCoppaiOni,  M.iiiiJj.    ZifatUa*,  BtUtM.    Butilai  oeUkadnu,  O. 

It  is  eompoeed  as  follows : 


lOlM  Obtasrii.  UHH>  Kl>|nt>>- 

The  anilj^is  by  Chenevix,  gires  nearly  the  esact  numbers 
required  to  coustitute  suboxide  of  copper,  (two  atoms  metal, 
one  atom  oxygen),  viz.,  copper  88*78,  oxygen  Il'SS,  accord- 
ing  to  Berzelius.     Symbol :  Cp  or  C  u. 

Sp.  Gr.5-6  — 61.    H.  =  35— 4-0. 

The  color  of  this  mineral  is  red  of  various  shades,  bj  trans- 
mitted light  sometimes  crimson-red.  It  occurs  crystallized  in 
the  form  of  the  octahedron  and  its  modifications,  which  are 
very  numerous.  The  crystals  are  externally  splendent,  oc- 
casionally iridescent;  (»  superRcially  of  a  lead-grey  color, 
with  a  metallic  lustre ;  and  sometimes  nearly  black  and  dull. 
Structure  lamellar;  cleavage  much  interrupted,  and  not  easiljr 
obtained,  parallel  to  the  faces  of  the  Regular  octahedron, 
which  therefore  is  considered  its  primary  form  ;  fracture  un- 
even, more  oClen  conchoidal,  with  a  splendent  and  somewhat 
adamantine  lustre;  transparent  or  translucent;  yields  easily 
to  the  knife;  and  ia  brittle.  Streak  several  shades  of  brown- 
ish-red, and  shining.  B  B,  it  is  reducible  on  charcoal  to  the 
metallic  state,  and  with  borax  fuses  readily  into  a  fine-green 
glass.  Soluble  with  effervescence  in  nitric  acid,  disengaging 
nitrous  gas,  and  coloring  the  solution  green ;  it  may  thua  be 
distinguished  from  red  silver  ore,  which  does  not  efiervesce  in 
nitric  acid,  and  from  cinnabar  which  does  not  dissolve  in  it 


Fig.  1,  tho  primary;  the  regular  [Ktihedron.    Fig.  2,  an  ■ 
'-"     "ini,  ai  will  be  percrired  by  ths  dotted  linos,  ftom  >i 
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the  hminK  prognaAve]j  ilininiafaing  lo  k  point.  Fi;;.  S,  m  oclBhednm, 
of  which  Ihe  nlid  aaglei  are  replaced  b;  quadrangular  planes;  these 
pIsDCi  meet  and  are  complete  in  fij;.  4,  fopmlng  the  cube.  Fig,  6,  the 
cube,  having  its  edges  and  solid  ani^les  replaced.  Fig.  6,  an  oclahedroD 
whose  cdfrea  sre  replaced  by  sji-iided  planes;  which,  in  gg.  T,  are  in- 
creased i  and  in  fig.  8  eomplele,  forining  the  rhombic  dodecahedron. 
Fig.  9,  an  octahedron,  of  which  each  edge  ii  bevelled  bf  two  planes. 
Fig.  10.  an  octahedron,  af  which  each  solid  angle  is  replaced  by  lour  tri- 
angular planes,  forming  an  obtuse  pyramid  oo  each.  The  varieUee  ariring 
from  combination  of  the  planes  exhibited  in  Ih«  above  figurei,  ore  very 
" The  Bulhor  has  enumerated  over  one  hundred. 


ir  P" 1090  80' 

"  on  o I2S    10 

i 160    42 


we* 120    00 


Particularly  translucent  varietiea  of  this  apecies,  presenting 
numerous  mod ifi cations  of  the  octahedron,  occur  with  native 
copper  and  quanz  in  Hue!  Gorland,  and  other  mines  in  Corn- 
wall.  Isolated  crystals,  sometimes  an  inch  in  diameter,  are 
met  with  imbedded  in  lithomar^^e,  at  Chessy,  near  Lyons,  gene- 
rally coated  or  intimately  mixed  with  the  green  and  blue  car- 
bonates ;  and  many  splendid  specimens  are  brought  from 
Moldawa  in  the  Bannat,  and  Ekatherineburg  in  Siberia.  — 
Allan's  Manual.  According  to  De  la  Beche,  red  oxide  ol 
copper  is  rarely  found  in  Cornwall  or  Devon,  in  sufficient  quan* 
titiea  to  form  a  mineral  of  much  mining  importance,  and  the 
same  may  be  said  of  the  carbonates  and  of  nati?e  copper,  the 
great  product  being  from  the  aulpburet. 

In  the  United  States,  at  the  Sommervtile  mine,  N.  J.,  both 
cubic  and  octahedral  crystals  of  this  mineral,  were  noticed  by 
Prof  Nuttall.  It  is  found  also  at  the  Schuyler,  Flemington 
and  New  Brunswick  mines,  massive  and  imperfectly  crystal- 
lized, associated  with  native  copper  and  the  carbonates.  At 
the  Perkiomen  lead  mine,  Penn.,  in  small  translucent  capillary 
and  octahedral  crystals,  in  red  sandstone.  This  mineral  was 
observed  by  Dr.  Houghton,  in  considerable  quantities,  mixed 
with  various  other  copper  ores,  in  the  mineral  region  of  Michi- 
gan, recently  explored  by  him.  But  be  did  not  meet  with  it 
in  a  crystallized  form. 
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cedlas  only  la  eaatia(ing  of  eilremely  slender  traiuptrent 
crystdii ;  they  ire  chleny  quidrangular  priim*  or  eloogkte 
which  ippeir  reticulated  or  viriouily  ag^galed,  and  som 

It  a  round  in  moit  of  the  miaea  or  Coninall  in  which  the  cryslalhxed 
variety  occure ;  and  at  Rheinbreitbach  on  the  Rhine,  nbere  il  preteots 
bright  acartet  colors  and  a  ailky  lustre. 

FEaHnaiHODi  Red  Oxide  or  Copper,  Zieqlsks,  ok  TileOhe, 
•ppliea  to  (he  earthy  vsrieliea.  Externally  it  is  of  ■  brick-red  or  reddbh- 
browD  color;  ialemally  KmetiaieB  of  a  dark  metallic  grey,  and  then  nearly 
coDipact  aod  hard ;  more  commoDly  the  Oacture  la  earthy.  Yields  to  tho 
knife,  aometimes  to  [be  nail,  and  ia  opake.  B  B,  it  blackens,  but  does  not 
fuse.  A  specimen  from  Lebanon,  Penn.,  aflbrded  to  Seyberl,  suboxide  of 
copper  43'8S,  protoxide  of  iron  42-16,  water  6-98.  ulumina  8-80.' 

It  ia  found,  but  not  plentifully,  with  the  red  oxide,  in  some  of  the  Cor- 
nish mines ;  sJso  in  the  Buiaat,  kt  Cimsdorf  and  Saalfeld  in  Thuringja, 
and  elsewbeie.    11  to  •  valuable  ore  of  copper. 


BLUE   CARBONATE   OF   COPPER. 


Koptbrliiar,  W.  Culm  CTartMaiti  Blin,  H.  AionCapMi  On,  J.  Priimaliii  Aora 
llalichlls,  U.  Axaiiu,  Bmiml.  Ujinnaiboatlmt  Cvppei,  Tlamtau.  UjpniM 
mnhu,  D. 

Combination  of  carbonic  acid,  oxide  of  copper,  and  water. 

Cbawr.  Baaiiat.  Sitnria. 

Oikio  orseppu 6MB. as-oe itni 

Carboniouli .SMe. 31-00 M-O 

WaUr 5HB S-OS S-O 

VKMO  R.  FtillUph       IOIH0  Vaoqagliii.        UXhO  ElapiMli. 

The  fiiat  analjaia  bj  Phillips,  affords  an  extraordinary  ap- 
proximation to  the  exact  numbers  required  by  the  formula 
3CuC+Cuti,  as  stated  by  Berzeliua;  or  oxide  of  copper 
(three  atoms)  fSQOQ,  carbonic  acid  (two  atoms)  2S'09,  water 
(one  atom)  5-33.  The  mineralogicat  formula,  according  to 
the  symbols  adopted  in  this  work,  ia:  SCpC+CpAq. 
Sp.  Gr.  3-5  —  377.     H.  =  3-0  —  40. 

Color  azure-  or  Berlin-blue,  BOmetimes  with  a  tinge  of 
black.  It  occurs  crystallized  in  a  great  variety  of  forms; 
structure  lamellar;  cleavage  perfect  parallel  to  the  planes 
MM,  and  both  diagonals  of  an  Oblique  rhombic  prism  of  98° 
SV,  and  81°  IfK,  which  is  the  primary  form;  the  plane  P  is 
usually  striated  in  the  direction  indicated  by  the  lines  on  the 
largest  of  the  following  figures;  fracture  concboidal,  with  a 
vitreous  lustre;  transluceni  or  opake,  the  most  complex  crys- 
Uls  possessing  the  greatest  degree  of  translucency ;  yields 
easily  to  ibe  knife. 

■jMIr.ortbsAoad.afMaI.Sci.FluU.  iLl«. 
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BB,  it  blBckens,  decrf^pitates,  and  ultimately  fuses;  with 
borax  on  cbarcoat  it  efTervesces,  and  colors  the  flux  green.  It 
is  Eoluble  with  efTerreacence  in  nitric  acid. 

It  occurs  in  the  veins  of  primitive  and  secondary  mountains, 
chiefly  with  the  green  carbonate  and  red  oxide  of  copper. 
Chessy,  near  Lyons,  is  the  principal  locality  of  this  beautiful 
mineral ;  it  is  there  met  with  in  considerable  abundance,  and 
under  a  great  variety  of  crystalline  form.  Very  fine  crystals 
occur  in  Siberia;  while  those  from  Moldawa  in  the  Bannal, 
though  of  amaller  size,  are  often  extremely  distinct.  Huel 
Buller,  near  Redruth  in  Cornwall,  has  also  aflbrded  some  fine 
crystallized  varieties;  and  at  Alston-Moor  and  Wanlockhead 
small  quantities  are  occasionally  met  with.  It  is  found  mas- 
sive, and  of  a  smalt-blue  color,  in  Cornwall;  compact  and 
earthy  in  Siberia  and  Thuringia;  and  in  amorphous  rounded 
concretions,  sometimes  of  considerable  dimensions,  at  Chessy. 
When  obtained  in  sufficient  quantity  it  is  a  valuable'  ore  of 
copper.  In  the  island  of  Cuba,  fine  blue  and  green  carbonates 
of  copper   accompany  both  the  red  oxide  and   the  native 
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metal,  as  at  Gibara  and  Neuvitas.  In  Nova  Scotia,  tbey  occur 
in  red  sandstone,  with  vitreoUB  copper,  on  the  Cariboo  River, 
conjointly  with  beds  of  lignite. 

In  the  great  copper  district  of  Michigan,  so  well  described 
b^  Dr.  Houghton,  green  and  blue  carbonates  of  copper,  asso- 
ciated with  pyritoua  copper  and  the  native  metal,  form  veins 
in  trap  rock  and  conglomerate.  In  Wisconsin  and  Missouri 
it  is  found  in  the  saope  limestone  which  contains  the  lead.  It 
occurs  in  most  of  the  copper  mines  in  New  Jersey  imperfectly 
crystallized;  also  at  the  Perkiomen  lead  mines,  Penn.,  in  small 
but  perfect  crystals.  It  has  other  localities,  as  in  Connecticut 
and  Massachusetts,  but  is  a  rare  mineral  in  the  United  States. 

GREEN  CARBONATE  OF  COPPER. 


H«*ii'FTlniiitlis  HibninCDia  Uilubtu,  H.  Gmu  Orbcnatad  Copfwr.  HiTuhiu.J. 
AllaHTT.  McKinuin  Orxn.  Uiluhil,  W.  B.  Colin  Cubgaai<  Veit,H.  Hr^™" 
DloubeoiM  urcappii,  numn*.    Cjpnlui  tbIiuIi,  D. 

Combination  of  carbonic  acid,  oxide  of  copper  and  water. 

Biberii.                 Slbarl*.                 Cbwr. 
TO-ID TM 7MS 


OiUs  sr«i«i 
CartmnisuM.. 
Wuar 


IIN-Oa  Ktipnlh.     UN-oaVinqntUii.  lOO^R.Fliimph    9946  TbooMn. 

These  analyses,  the  last  two  moat  nearly,  approach  to  two 
atoms  oxide  of  copper,  one  atom  carbonic  acid,  one  atom 
water.  It  is  therefore  a  hydrous  dicarbooate  of  copper,  as  thus 
expressed  by  the  formula:  Cp^C+Aq. 

Sp.  Gr.  35  — 40.     H.  =  3-5— 40. 

Color  Tarioua  shades  of  green.  Occurs  in  slender  fibres, 
which  sometimes  are  fasciculated,  sometimes  stellated;  in  the 
cavities,  however,  extremely  minute  and  transparent  crystals 
may  occaaionatly  be  observed,  which  in  reality  are  macles,  as 
shown  by  the  following  figures;  of  these,  the  primary  is  a 
Right  oblique-angled  prism,  yielding  to  cleavage  readily 
parallel  to  the  planes  P  and  M,  with  difficulty  parallel  to  T  ; 
transparent  or  translucent,  sometimes  only  on  the  edges ;  lustre 
adamantine,  inclining  to  vitreous;  streak  green,  rather  paler 
than  the  color ;  brittle.  B  B,  it  decrepitates,  and  fuses  in  part 
into  a  black  scoria;  with  borax  it  readily  affords  a  bead  of 
copper,  and  colors  the  flux  green.  In  the  matrass  it  yields 
water  ;  and  is  entirely  soluble  in  nitric  acid. 

•  MsluUU,  fton  lbs  Onak  j  Minh  Mallow ;  Iha  eaia  of  bolh  baing  traaa. 
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Tbe  fibrmii  and  massive,  into  which  this  speciea  haj  been 
divided,  is  not  a  distinction  of  any  consequence,  aa  they  run 
BO  insensibly  into  one  another,  that  it  is  frequently  difficult  (o 
ascertain  to  which  of  them  a  specimen  should  be  referred. 
Tha  crystallized  variety  is  extremely  rare,  having  been  observed 
only  in  minute  transparent  twins,  coating  the  cavities  of  the 
more  fibrous  kinds.  Exteriorly  it  assumes  globular,  reniform, 
botryoidal,  and  atalactitic  shapes,  and  occurs  in  the  same  re- 
positories  as  the  last  species.  Splendid  specimens  of  the  fibrous 
variety  are  found  in  Siberia,  at  Cbessy  in  France,  in  the  old 
mine  at  Sandlodge  in  Shetland,  and  disseminated  in  iron  ore 
at  Moldawa,  in  the  Bannat.  Compact  malachite  is  chiefly 
known  from  Schwatz  in  the  Tyrol ;  though  in  small  quantities, 
it  also  occurs  accompanying  the  blue  carbonate  in  Cornwall, 
Wales,  Ireland,  and  many  other  places.  The  green  carbonate 
is  avaluableoreof  copper,  and,  from  its  variegated  appearance, 
and  the  brilliant  polish  of  which  it  is  susceptible,  is  prized  by 
the  lapidary  for  ornamental  purposes.  Such  varieties  as  are 
sufficiently  compact,  are  cut  into  vases,  snuff-boxes,  Alc  ;  and 
in  St.  Petersburg  it  is  formed  into  tables,  and  other  magnifi- 
cent articles  of  luxury  ;  for  this  purpose,  as  the  malachite  rarely 
occurs  in  slabs  exceeding  a  foot  square,  the  pieces  are  united 
so  as  to  render  the  concentric  lines  of  the  stone  coutinuous, 
and  thus  massive  tablets  ofsix  or  seven  feet  in  length  are  formed 
of  apparently  one  piece  of  this  beautiful  substance.  Some 
varieties  are  used  as  pigments,  and  in  the  preparation  of  the 
sulphate  of  copper.  —  Allan's  Manual. 

Oq  the  estate  of  Von  Demidofl",  not  far  from  the  Nadesb- 
niah  shall,  Siberia,  was  found  a  considerable  mass  of  mala- 
chite, reposing  on  hrown  iron-stone,  and  to  the  west,  restitig  on 
a  soft  diorite-slate.  As  it  was  proved  that  the  malachite  bed 
must  extend  forty  fathoms  (380  English  feet),  the  site  of  its 
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principal  mass  waa  aimed  at,  and  Tound  in  May,  1835.  The 
malachite  now  lies  uncovered  for  thirty-aix  fathoms,  and  pre- 
senta,  ia  one  place,  an  immense  solid  mass  of  about  rortj-uiae 
feet  loDg,  twenty-one  feet  broad  and  sefenieen  feet  thick.  It 
stretched  out  continuoaaiy  in  aereral  directions,  but  has  cracked 
ill  clel\s  on  the  uncovering  of  it.  This  effect  has  been  attributed 
to  the  damp  air  of  the  minea,  but  it  may,  on  the  contrary,  be  ia 
consequence  of  the  evaporation  of  moisture  contained  in  the 
mass  under  the  action  of  the  air. 

A  second  malachite  mass,  which  is  a  substratum  to  the  Qrst, 
exceeds  it  in  extent  and  texture.  lis  structure  is  more  varie- 
gated,  or  variousljGgured,  than  the  first ;  and  to  obtain  the  pure 
mineral,  the  surface,  consisting  of  loose  spongy  malachite, 
must  be  separated.  It  is  in  spota  strowed  with  black  and 
olive-green  copper  ore.* 

In  South  America,  according  to  Mr.  Blake,  green  malachite 
occurs  on  the  western  coast  of  Bolivia,  near  Cobija,  and  at 
several  places  among  the  mountains  to  the  southward  of  that 
place  ;  also  near  Taiina,  in  Peru,  and  in  the  provinces  of  Co> 
piapo  and  Coqiiimbo,  in  Chili. 

Green  carbonate  of  copper  occurs  beautifully  crystallized  at 
several  of  the  copper  mines  of  New  Jersey,  with  massive  red 
oxide  of  copper  and  (he  pure  metal.  At  Greenfield,  Mass.,  it 
forms  a  vein  in  trap  rock  on  the  west  bank  of  the  Connecticut 
river.  It  is  associated  with  pyritous  copper  and  sulphate  of 
baryles.  At  Ilamden  and  Cheahire,  in  Conn.,  it  forms  con- 
siderable veins  in  trap  and  sandstone,  and  at  Bristol,  Conn.,  in 
granite  with  variegated  copper  ore.  It  accompanies  the  pre- 
ceding species,  at  the  Perkiomen  lead  mine,  is  found  also  in 
the  Blue  Ridge,  near  Nicholson's  Gap,  and  in  very  beautiful 
specimens,  recently  discovered,  near  Morgantonn,  Berks 
county,  Penn.  In  Maryland,  Virginia,  and  among  the  lead 
mines  of  Missouri,  it  b  occasionally  met  with. 

ANHYDROUS   DICARBONATE  OF  COPPER. 
Dr.  T^iuH,  (OkiUw,  #c,  ii.  an.)     MfHriM,  Ab^hl 

Dr.  Thomson  obtained  o.^ide  of  copper  60'75,  peroxide  of 
iron  19-50,  carbonic  acid  1670,  silica  210. 

The  peroxide  of  iron  and  silica  traverse  the  mineral  in  small 
reins,  showing  them  to  be  mere  mixtures.  Throwing  these 
out,  the  atoms  of  oxide  of  copper,  are  just  twice  those  of  car- 
bonic  acid.  The  mineral  is  therefore  a  dicarbonate  of  cc^per 
without  water.     Formula :  Gp*C 

•  Tnnlaclisiu  of  Uia  Roaiu  Imperial  Uioenlcfleil  Social;,  1642,  p.  131, 
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Sp.  Gr.  262.  H.  =  4-35. 
Oceuis  massive,  having  an  impalpable  compoaition.  When 
pure  its  color  is  brownisli-black,  but  it  is  (requentlj  tinged 
green  and  led  from  admixture  with  carbonate  of  copper  and 
oxide  of  iron.  Fracture  smBll  conchoidal.  Issoluble  in  acids 
when  pure,  but  if  mixed  with  foreign  matter  the  solution  de> 
poflita  a  red  precipitate.  This  rare  substance  was  noticed  by 
Dr.  Heyne,  near  the  eastern  frontier  of  Mysore  in  Hindustan, 
where  it  is  mentioned  as  forming  beds  in  the  older  rocks. 

CHRYSOCOLLA.* 

UnetHnble  Staphrliiia  Mabehita,  M.    KmnichUnii  KipfBTfrtn,  W.    Cuivra  CiAo- 
aatTmtaXitl.    Chrjwcallc,  Br.   Csppei  Otton,  J.   Kiaikuphar.    KitHlmiluUw. 


IOIMIB«tblti.        10040  ThonuoD.      IVHI  BartUar. 

It  is  not  improbable  from  the  great  variations  in  these  results, 

that  the  carbonate  and  silicate  of  copper  are  only  mechanically 

mixed  in  this  mineral.     Dr.  Thomson,  from  his  own  analysis, 

supposes  its  constitution  to  be  thus  -.  GpC+CpS^Aq. 

Sp.  Gr.  20  —  2  2.     H.  =  3. 

Color  emerald-  and  pistachio-green,  passing  into  sky-blue  ; 
and  inclining  to  brown  when  impure.  It  occurs  botryoidal, 
stalaclitic,  reniform,  massive,  and  investinz  other  ores  of  cop> 
per ;  fracture  earthy  or  conchoidal ;  translucent  or  opake ;  is 
shining  or  dull ;  it  varies  in  hardness  fronj  almost  friable  to 
that  of  quartz.  B  B,  on  charcoal,  it  blackens  in  the  exterior 
flame,  and  reddens  in  the  reducing,  but  does  not  fuse ;  with 
borsx  it  forms  a  green  glassy  globule,  and  is  partly  reduced. 
If  pure,  it  is  soluble  with  effervescence  in  nitric  acid,  and  leaves 
a  residue  of  silica. 

This  substance  differs  much  in  appearance;   in  the  same 

*  Thii  woid  wu  upplivd  bj  Iha  mnaipoli  u>  leTanl  varistin  of  cmuat  on,  and  atea  to 
fkcttliiHU  iDbaunrei.    Accordia*  u  FIuit  ilwu  a  •obttuM  HHd  la  iMldtcliil  fsM.  ~ 

4& 
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Bpecimen  it  sometimes  bears  at  one  end  the  character  of  sn 
earthy  decomposed  felspar,  passing  bj  insensible  degrees  tow- 
ards  the  other,  into  brittle  translucent  ^een  chrysocolla. 

It  is  found  in  veina  in  primitive  and  secondary  moantains, 
witli  other  ores  of  copper,  ae  in  Cornwall ;  very  plentifully  on 
the  island  of  Cuba ;  at  Jersey;  at  Falkensteio  and  Schwatz 
in  the  Tyrol  in  limestone  ;  in  the  Bannat,  Hungary,  Siberia, 
and  Mexico.     It  has  been  rarely  found  in  the  United  States. 

BiaiLicATK  or  CopTKU,  of  Bowen.  —  Thii  is  ■  vmety  of  cbrysocoll* 
from  tbfl  Somerrille  copper  mine  la  New  Jeney,  inalyied  by  Hr.  G.  T- 
BaweD,  and  fireldeacribed  in  vol.  iii.  of  the  JourDtl  of  the  Academy  of  Natii- 
lal  SciencBi,  Philadelphia.  lu  rolor  Is  bluish-sreen;  color  of  iti  powder 
light  blue.  It  is  musive  and  opake ;  ita  fracture  a  conchmdal  and  dull.  It 
isbrtllte  BQd  is  earily  scratched  by  the  kaife.  Its  apeci&c  graTlIyii  2-1S9. 
AloQB,  B  B,  it  becomes  black,  but  Is  Infusible  ;  with  borax  il  fuaes  IdIo  a 
glass  oTa  brlsht  f^een  color,  and  when  heated  with  subcarboDtle  of  aoda, 
yields  globules  of  metallic  copper.    When  treated  with  oilric  acid,  ilia 

Jartly  dissolved  without  eServesceace,RDdiflbrds  a  solution  of  a  blue  color. 
1  yielded  silica  37'250,  peroxide  of  copper  4S'075,  water  17-000. 
Tbls  mioeral  foruis  an  inciuitadDQ  do  the  feiru^iioui  ciqiper  of  the 
mine,  and  is  HCCOQipanied  by  native  copper,  malachite,  red  oxide  of  copper, 
and  nalJFe  atlTer.  Berthier  his  more  recently  tniilyied  what  ippears  to 
be  the  same  mlnenlitbe  retulta  of  which  are  giTcnou  the  preceding  ptge- 

SILICATE  OF   COPPER. 

DIOFTASE*. 

Khoialnliediml  Emsrald  Ualutiita,  H.  Emtnlil  CopHr.  AdiirKa.)  Kuphnetiniantd, 
W.  CuiTnDiciplua,  H.  Sl  Rhamboidal  EiinnU  HalacUla,  J.  Bjdmai  Saqudi- 
Gal«  of  Copp«r,  nMum.    Cjrpnlua  rtaokilHtJHtdnii,  D. 

Combination  of  oxide  of  copper,  silica,  and  water. 


Prai«iU*orinM o-« (MM. MO 

lOtHILowlu.         iai}«D  VB«i|ii(liii.      tO-TSHaas. 

The  formula  for  this  mineral,  as  given  by  Rsmmelsberg,  ia 
Cp3Si>+:^.  This  requires  3876  silica,  oxide  of  ct^per 
4!)-^,  water  1132  —  thus  Dearly  agreeing  with  the  results  by 
Von  Hess. 

Sp.  Gr.  3-3  — 3-4.     H.  =  5-0. 

Color  fine  emerald-green;  it  occurs  in  crystals,  having  the 
general  form  of  dongaied  rhombic  dodecahedrons ;  structure 
lamellar  ;  cleavage  perfect  parallel  to  the  planes  of  its  primary 
crystal,  an  Obtuse  rhomboid  of  126°  17'  and  53°  43' ;  fracture 
flat  cone  hoi  dal ;  translucent;  with  a  shining  lustre  ;  scratches 

>j  InBonilud  lijlit— lb* 

.ohlr  UaloMd,  tba  auf  eta»  maickanl  b 
4acsd  iato  Eurofe. 
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glua  feebly  ;  ud  is  brittle.  B  B,  Id  the  natraas,  yields  vster 
and  blackens ;  on  charcoal  becomes  black  in  the  oxidating 
flame,  and  red  in  the  leducing,  but  doea  not  melt;  it  fuses 
however,  with  glass  of  borax,  impartiag  to  the  globule  a  green 
tinge,  and  is  ultimately  reduced.  Insoluble  in  nitric  acid, 
even  when  heated,  but  is  dissolved  without  effervescence  in 
muriatic 


PooP'orP")  jj,^, 

pnmary       J  «   « 

goagi 9B   SS 

o'onaora 130      4 

gone.org'oae'  .  .  .  .isa     0 


It  occars  in  the  Kirgbese  Steppes  of  Siberia,  disposed  cm 
quartz  OT  limestone,  and  always  crystallized  in  well-defined 
elongated  dodecahedrons,  or  in  modifications  thereof. 

As  the  Acbirite,  above  all  minerals,  resembles  emerald  in 
its  rich  green  color,  it  has  been  known  in  France  as  the  eme- 
jald  of  Siberia,  and  was  called  by  Werner,  copper  emerald. 
The  present  Emperor  of  Russia,  has  presented  a  costly  group 
of  crystals  of  this  rare  variety,  to  the  Imperial  Mineralogical 
Society  of  St.  Petersburg,  consisting  of  uncommonly  large  and 
perfectly  formed  crystals  surrnanded  by  crystals  of  calc-spar.* 

SULPHATE  OF   COPPER. 

BlugVilrioL  Cnncte.ltHAnl.   ToUito-Pilniittic  Viulot  8«]t,  H.  Pr[«t»UeTltiiol,i. 
Vitriol  BLfli.    Cuim  Sulfkii,  H.    KopTar  Vllni>[,  W.    Viiriolam  Ciprium.nt 

It  is  a  hydrous  sulphate  of  copper  of  the  same  composition 
with  the  artificial  salt,  consisting  of  one  atom  sulphuric  acid, 
one  atom  oxide  of  copper,  five  atoms  water  =  oxide  of  copper 
31-73,  sulphuric  acid  3214,  water  3614.  Formula  :  CpSl+ 
6Aq. 

Sp.  Gr.  2-213.     H.  =  2-5. 

Color  deep  sky-bine,  sometimes  passing  into  blnish-green. 
Occurs  massive,  stalactitic,  and  pulverulent ;  lustre  vitreous  ; 
translucent ;  cleavage  imperfect ;  fracture  conchoidal ;  taste 
nauseous,  and  metallic.  When  artificially  prej3ared,  it  crystal- 
lizes. It  is  readily  soluble  in  water,  and  affords  a  blue  solu- 
tion, a  polished  surface  of  iron  dipped  into  which  becomes 

•TnaMcdoM  of  tbt  ImfMiid  Hlatnloiidil  Bsdit;  of  Bt  TMUitaif,  nL  L  put  i. 
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coated  with  a  film  of  metallic  copper.  Primarj  form  an  Ob> 
lique  rhombic  prism ;  but  as  it  seldom  occurs  in  nature  in  dis- 
tinct crystals,  the  following  figure  and  measurements  refer  to 
the  artificial  crjatals. 


P  on  H 109°  SV 

T  00  P 138   27 

M  on  T 1«     I 


'  It  owes  its  existence  pTincipall;  to  the  decomposition  of 
copper  pyrites,  and  is  found  dissolved  in  water  issuing  from 
mines,  from  which  it  deposits  itself  spontaneously.  Its  prin- 
cipal localities  are  the  Ramraelsberg  mine  near  Ooslar  in  the 
Hartz,  FahluQ  in  Sweden,  Neusoht  in  Hungary,  Pary's  mine 
in  Aoglesea,  Cornwall,  and  Wicklow.  Before  being  used  in 
the  arts  it  requires  purification,  and  is  then  employed  in  print- 
ing  cotton  and  linen,  dyeing,  &c. 

TBTRASui.rHATS  OF  CorpsK.  —  A  sail  or  Ihii  componlion  occura  in 
Mexico,  and  hu  been  aoalyied  by  Berlhier,  {Memoirt,  il.  191.)  It  cm- 
tained  oxide  of  copper  46-9,  sulphuric  acid  11-6.  water  121,  gaugue  SB'S. 
TheM  numben  cormpoiid  with  one  a(om  lulphuric  acid.  Tour  atoms  oxide 
of  copper,  four  and  a  half  atoms  water.  Only  a  very  Imperfect  deacriptioo 
has  been  gcivea  of  this  mioeral.  Its  ipogue  la  granular  quartz  coek,  which 
h  peaetraled  with  red  oiide  of  copper  in  a  lamellar  stale.  It  Is  of  a  Tcr- 
dif^ris  green  color,  has  no  lustre,  and  an  earthy  aspecL  Occura  in  gnita 
■lid  small  masae*.    lis  precise  locality  is  nol  known. 


BROCHANTITE.* 
Leaf.    (jlTBt.«fPlLiL,itcinidK7itM,T]n.mi.) 

Combination  of  sulphuric  acid,  oxide  of  copper,  and  water. 


Oiidsoflin 043 3-14 

9B-8S  UifniH.         lOtMJ  BlifniU' 

The  formala,  as  given  by  Rsmmelsberg,  is  Cp3Si+^^ 
6394  oxide  of  copper,  21'55  sulphuric  acid,  14-51  water. 
Sp.  Gr.  3-78  —  3-87.     H.  —  3-5  —  40. 
Primary  form  a  Right  rhombic  prism  M  on  M'=  114°  20'. 

•  la  boDor  of  Hoat.  Bnehant,  Ihs  mli-kaowa  rcaaeta 
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0  eonflguoui 160°  SO* 


Traces  of  cleavage  parallel  to  H.  Brochantite  occiira  in 
small  well-defined  tiansparent  cryatala  of  an  emei aid-green 
color,  and  having  a  vitreous  luatie.  The  crystals  from  the 
last  named  looality,  according  to  G.  Rose,  have  a  pearly  lus- 
tre, la  soluble  in  acids,  but  does  not  dissolve  in  water.  BB, 
in  the  matrasa  it  yields  water,  exhaling  the  odor  of  sulphu- 
rous acid ;  on  charcoal  per  se  it  is  reduced  into  a  non-mallea- 
ble grain  of  copper  j  and  with  soda  fuses  into  a  metallic  glo- 
bule. 

This  mineral  occurs  asaociated  with  malachite  and  native 
copper  at  Ekatherineburg,  and  also  near  the  Gumeschewstoika 
copper  mine,  in  Siberia.     It  was  described  by  Levy. 

The  KiMigine  of  LevjiC^nn,  ([fPAt'I,,  second  aeriei,xl.  194), or  ^arti- 
giteot  BeudaDt,  (ZVaif^,ii.487),  is  generally  supposed  lo  be  oearl;  allied 
lo  Brochantite.  lu  primtiry  rorm  ia  a  rhomboidal  prism  of  about  10S°  and 
75°.  It  cleiras  with  facility  panllel  to  (he  base  of  the  priim.  Hardneu 
between  20  ind  S-0;  color  emerald- or  blacklsh-greeo  ;  b^nspirent.  It 
occun  at  Werchoturi  la  Siberia.  Hpedmens  were  Ibund  in  the  collec- 
tion of  Ibe  Dowager  Counteaa  orAylestard. 


BEAUMONTITE." 
Cnn>t*d  Brdro-SnisaU  ar  Coppar.    C  T,  JiilUn. 

This  mineral  was  obtained  from  the  old  carbonate  of  cop- 
per mine  of  Chessy,  France,  in  1832.  It  was  regarded  as  a 
hydrated  silicate  of  copper,  but  subsequent  analysis  proved 
it  to  be  a  crenated  hydro-silicate  of  copper.  The  analysis  of 
a  specimen  which  had  effloresced  by  exposure  to  the  ait 
yielded  to  Dr.  Jackson : 
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Dtoluid*  ofsappgr . 


Cnaicuid.... 


It  has  the  following  charactere.  Forma  stalactitical ;  color 
blge-^en,  when  fresh,  but  greenish- white  when  dry.  Specific 
grarity  1'^.     Soft  pulrerulent  when  dry. 

In  the  close  tube  gires  off  an  abundance  of  water,  when 
heated ;  the  recent  epecimena  giving  the  largest  proportion. 
Heated  to  redness  a  portion  of  the  copper  is  reduced,  and  the 
mineral  in  the  tube  is  found  to  be  a  mixture  of  portions  of 
capper  with  yellow  and  white  powder.  B  B,  on  charcoal,  it 
first  decrepitates  a  little,  then  shrinks,  leaving  numerous  cracks 
in  it,  and  at  last  partially  fuses  and  becomes  yellow  and  white. 
On  being  levigated,  yields  particles  of  metallic  copper.  With 
soda,  fuses  giving  a  button  of  copper.  With  acids,  it  gelatin- 
izes, and  the  solution  is  greeD  and  turns  blue  by  excess  <rf 
ammonia.  When  mixed  with  water,  and  sulphydric  acid 
gaa  is  passed  through  it,  the  copper  separates  as  a  sulpharet, 
and  crenic  acid  and  silica  may  be  obtained  by  evaporating  tbe 
solution  to  dryness.  The  crenic  acid  may  be  separated  from 
the  silica  by  a  solution  of  carbonate  of  ammonia. 

It  occurs  in  stalactites  on  the  roof  of  the  mine,  and  is  cod- 
(inually  forming  by  infiltration  through  the  porous  sandstone 
rock.  When  recently  obtained,  it  contains  a  much  larger 
proporUon  of  water,  which  it  loses  by  exposure  to  dry  air. 

VELVET   COPPER  ORE. 
T>l*«tBI<uCo|>]MT,J.    Enpfenamntaii.    Cnlrn  Vsleglf,£>*|i. 

A  compound  of  oxide  of  copper,  sulphuric  acid,  silica,  and 
zinc.  —  Brooke, 

It  consists  of  short  delicate  fibres  of  a  amalt-blue  color,  fire- 
quently  grouped  in  spherical  globules,  which  are  produced 
by  the  divergement  of  the  capillary  crystals  from  a  centre. 
Translucent;  lustre  pearly.  When  dissolved  in  nitric  acid, 
a  skeleton  remains,  which  is  not  soluble  in  any  acid. 

It  occurs  principally  at  Moldawa  in  the  Bannat,  coating  the 
cavities  of  an  earthy  oxide  of  iron ;  but,  from  its  extreme 
rarity,  its  characters  have  not  been  satisfactorily  ascertained. 

*  VfUh  ■  until  ponioD  orpbaapboihi  uU. 
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CHLOBIDE   OF   COPPER. 

ATACAHITB. 

FrfimUuidd  H*tro*HU  lUkchits,  H.    Ptlrauiio  AtHinite,J.    fltliksfAnit,  W. 

SdWDiai  Kaiifei,  1.    Cuirn.HuiuU,  H.St.     Hniiat*  or  Coppet.    C/pnlpi  ei- 

Phb.  ChllL  Chili.  CinUlf. 

Oiiil>oroepMi...I04 TH^ Va-O .73-0 

Kmiitts  KiS Hi lO-S ]« 184 

W«« IM 1*5. 11' IM 

JOIH)  PHHUt.  W4  Freiut.  10(H>  Klipnik.      lOH)  J.  Dirjt. 

Formula,  aa  eiven  by  RammelBbeTg,  from  the  two  last  anal- 
yses :  Cuei+3Ca+3H. 

Sp.  Gr.  40  —  43.    H.  =  30  —  3-5. 

Color  various  shades  of  green;  by  transmitted  light,  some- 
times of  an  emerald'green.  It  occurs  in  minute  crystals,  of 
which  the  primary  form  is  a  Right  rhombic  prism  of  about 
100°  and  80°  by  the  common  goniometer,  on  the  planes  M  M' 
produced  by  cleavage,*  which  however  have  never  been  ob- 
served, although  represented  in  the  following  figure,  to  show 
their  position.  In  some  of  the  crystals  the  planes  aS,  oS',  and 
c,  f!,  of  the  following  figure,  prevail  to  the  exclusion  of  the 
rest,  converting  them  into  the  octahedron  with  a  rectangular 
base.  The  faces  produced  bj  cleavage  parallel  to  the  plane 
P,  are  very  brilliant  and  easily  obtained ;  those  parallel  to  M 
and  M'  are  less  so.  It  is  translucent  or  nearly  transparent, 
soft,  and  brittle.  Streak  apple-green ;  lustre  vitreous,  It 
tinges  the  flame  of  the  blowpipe  bright  green  and  blue,  muriatic 
acid  arises  in  vapors,  and  a  bead  of  copper  remains  on  the  char- 
coal. Is  soluble  without  effervescence  in  nitric  acid,  and  coiO' 
municales  instantaneously  to  ammonia  a  fine  blue  color. 


MonH 100°  mi  oS on e 110°  SV 

P  Ml  al 142    40  e 143    25 

a2 123  25  e  do  cf 107  10 

e 127  ia  d 169  00 

. 1 118  20  e 1«I  40 

aa  OD  li'2  .........  112  46  a  on  e 127  7 

It  is  foond  at  Remolinoa  in  Chili  on  brown  iron-stone,  some- 
times with  ruby  copper  and  carbonate  of  copper;  in  Peru  with 

■  Acoocdiaj  10  Mota  ud  Btudut,  Uii  u|]h  oflhii  priun  ua  113°  ly  ud  G7°  ly. 
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gome  of  the  ores  of  siWer;  and  in  tbe  form  of  green  Band  in 
the  river  Lipas,  in  the  Atacama  desert  (whence  Atacamite), 
which  separatea  Chili  from  Pern.  Also,  as  noticed  by  Hr. 
Blake,  in  masses  and  small  grains  at  Conchi,  near  the  Andes, 
and  at  a  point  on  the  coast  a  few  leagues  south  of  Papoea  in 
Bolivia.  It  also  occurs  in  the  iron  mines  of  Schwartzenber^f 
in  Saxony;  and  on  ihe  lavas  of  Vesuvius,  where  it  is  proba- 
bly formed  by  the  anion  of  muriatic  acid  and  carbonate  of  cop- 
per, both  of  which  are  well  known  to  be  deposited  bysublimft- 
tion  at  that  volcano. 

BTDROUa    DIPHOSPHATE   OF   COPPER. 

LIBETHBNITE. 
FhiH(il>«knprcnn,  vr.    < 
IHpiinMIK  U<—  "-'■ 

Fbfwpbarkupfft 
CjprelM  djiLg 

Composed,  according  to  Berthier,  of 


W»ut T-« M7 

1004 

Its  constitution  is  obviously  one  atom  phosphoric  acid,  two 
atoms  oxide  of  copper,  and  one  atom  water  ;  or  it  is  a  hydroua 
diphoaphate  of  copper.     Formula:  Cp'-I-Ph+Aq. 
Sp.  Gr.  3-6  — 3-8.     ^^4. 

It  occurs  crystallized,  and  in  radiated  masses;  externally 
the  crystals  are  greenish  or  blackish-green,  approaching  nearly 
lo  black,  and  are  considerably  splendent,  but  their  surfaces 
are  uneven,  and  not  adapted  to  the  use  of  the  reflective  goni- 
ometer ;  translucent  on  the  edges,  or  opake ;  by  transmitted 
light  their  fragments  are  olive-green,  occasionally  with  a  tinge 
of  yellow;  lustre  resinous;  streak  dark  olive-green.  When 
radiated,  the  color  is  bluish-green  and  black  intermixed,  the 
exterior  being  often  nearly  black.  The  crystals  are  frequently 
prismatic,  hut  occasionally  the  prism  is  bo  short  as  to  reduce 
them  to  the  general  figure  of  an  octahedron.  They  possess 
a  distinct  cleavage  parallel  to  the  plane  P  of  the  following  fig- 
ore  ;  less  perfect  cleavages  may  also  be  obtained  parallel  to 
the  edges  x  z,  thus  reducing  the  crystals  to  a  Right  rhombic 
prism  of  about  1 10°  and  70  ,  which  may  be  considered  as  the 
primary  form.  On  charcoal  it  fuses  into  a  brownish  globule, 
which  by  the  continued  action  of  the  blowpipe  acquires  a  red- 
dish^rey  metallic  lustre;  in  the  centre  is  a  small  head  of 
metallic  copper.  With  borax  and  salt  of  phosphorus  it  pre- 
sents in  the  oxidating  flame  a  green  glass,  which  becomes  in 
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the  redocing,  ctdoriess  while  hot,  and  of  a  cinnabar-  or  ruby- 
red  when  cold.  Soluble  without  effervescence  in  niuic  acid, 
to  which,  as  well  as  ammoaia,  it  imparts  a  aky-blue  color. 


It  is  found  in  quartzose  cavitieB  associated  with  copper  py- 
rites at  Libethen,  near  Neusohl,  in  Hungary;  also  in  small 
quantity  in  Cornwall,  both  crystallized  and  fibrous,  in  Gunnia 
Lake  mine,  on  the  baoks  of  the  Tamar. 

It  was  formerly  discovered  at  the  SommervUle  mine,  in  New 
Jersey,  but  b  a  very  rare  mineral  in  the  Uuited  States. 

HYDROUS    PHOSPHATE   OF  COPPER. 
RHENITB. 

Analyses  by  Arfvedson  and  the  Rev.  F.  Lunn. 

phcuphoris  uid BVTO ai-ew 


«J-S7  ArfttsdHB.  90486  Iaid. 

The  formulB  given  by  Beudant,  from  the  relative  quantities 
of  oxygen  in  the  constituents,  is  CpPh+Aq:=Cu')P+5Aq. 
This  is  founded  on  the  kst  analysis,  and  is  the  formula 
adopted  by  Ramraelsberg  to  express  the  constitution  of  this 
species. 

Sp.  Gr.  4-2— 43.     H.=:50. 

It  occurs  both  massive  and  crystallized.  The  color  of  the 
massive  approaches  to  emerald-green,  striated  with  black  or 
blackish-green  ;  and  it  appears  to  consist  of  minute  crystals 
oflen  diverging  or  radiated.  The  more  determinate  crystals 
are  generally  dull  and  of  a  blackish-green  color  externally, 
sometimes  black  and  splendent;  by  transmitted  light  they  are 
emerald-green;  translucent  generally  on  the  edges  only,  and 
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possessing  a  vitreous  or  adBtnantine  laatre.  Streak  a  little 
paler  than  the  color.  Bj  exposure  to  red  heat  in  a  close  cru- 
cible, it  becomes  dark  olive-green,  and  the  powder  increases 
considerably  in  bulk.  B  B,  on  charcoal,  it  fuses  into  a  reddish- 
black  slag,  and  bj  the  addition  of  carbonate  of  soda  is  reduced 
to  a  bead  of  pure  copper.  Soluble  without  effervescence  in 
nitric  acid,  particularly  if  heated.  Primary  form  an  Oblique 
rhombic  prism  of  141°  5'  and  38°  66'. 


The  hydrous  phosphate  of  copper  is  found  at  Rheinbreit- 
bach,  near  Bona,  on  the  Rhine,  in  veins  traversing  grauwacke- 
alate,  and  accompanied  by  quartz  and  ores  of  copper.  Il 
generally  presents  itself  either  aggregated  in  extremely  minute 
individuals,  or  mammillaied  and  compact  —  its  crystalline 
form  therefore  is  not  easily  determined. 

The  Thkombolithe,  from  Retabanya  in  Hungary,  analyzed 
by  Flattner,  (/.  /.  pr.  Ch.  itv.  321),  consists  of  oxide  of  cop- 
per 39'2,  pbospboric  acid  410,  water  168.  These  numbers 
correspond  very  nearly  with  one  atom  oxide  of  copper,  three 
atoms  phosphoric  acid,  two  atoms  water.  It  is  therefore  ■ 
hydrous  terphosphate  of  copper.    Formula:  Cpt*b^4-2Aq. 

OCTAHEDRAL   ARSENIATE. 


Combination  of  arsenic  acid,  oxide  of  ct^per,  and  water. 

Con-ttt.                   Com»>]L                    Ca»wilk 

M-o .80-79. 43^ 

BiliuudniiiBa... 

•  Th.  «D.bloilk>Di  of  irHDic  ■.^id  «.d  Olid,  of  copper,  <boB|h  n<rt  niMHtll;  diflbriaf 
l»iDlBra»,koiir*TM,b«lD(fifwH.tl»ii>o«>i|iuaeultiiTkltitU.    [Am.Ei>.] 
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These  TesalU  are  so  discordant  u  to  lead  to  the  supposition 
that  different  minerala  must  hate  been  employed.  The  iecond 
was  obriously  an  impuTe  specimen.  Brooke,  from  his  own 
analysis,  has  determined  its  constituents  to  be  one  atom 
arsenic  acid,  one  atom  oxide  of  copper,  five  atoms  water;  and 
excepting  in  a  deficiency  of  water.  Dr.  Thomson's  analysis 
gives  the  same  result.     Formula:  CpAa+SAq. 

Sp.  Gr.  2-88  — 292.     H.  =  20— 2-5. 

Color  sky-blue,  amalt-biue,  and  occasionally  deep  grass-  or 
Terdigris-green ;  translucent;  cleavage  imperfect  parallel  to  all 
the  planes  of  a  flat  octahedron ;  atreak  corresponding  to  the 
color,  but  paler  ;  in  the  roatrass  it  yields  much  water.  B  B, 
on  charcoal,  fuses  imperfectly,  emits  arsenical  fumes,  and  is 
converted  into  a  black  friable  scoria;  and  by  subsequent  fu- 
sion with  borax  affords  a  bead  of  copper.  Soluble  nithont 
effervescence  in  nitric  acid.  The  primary  ibrm  is  supposed 
to  be  an  Obtuse  octahedron,  in  which  the  coromon  base  of  the 
two  pyramids  is  rectangular;  the  octahedron  being  usually 
elongated  as  shown  by  the  figures.* 


P  00  P"  .  .  ;  .  .  .    60»  W 

M  on  M' 72   23 

P   on   P 179   22 

«-P«j....  13380 
{   00  I 178    10 


It  occurs  in  veins  psssing  through  the  adjoining  mines  of 
Hue)  Muttrell,  Huel  Oorlaod,  and  Huel  Unity  in  Cornwall, 
associated  with  the  following  varieties ;  also  with  red  oxide  of 
copper,  copper-py riles,  arseniate  of  iron,  and  the  martial 
araeniate  of  copper.  It  is  likewise  met  with  at  Herreugrand 
in  Hungary  in  minute  crystals. 

RHOHBOIDAL   ARSENIATE. 

COPPER    UICA. 

Shaciilv.hnlnil  Euclon  HIa,  U.  Henlwdnl  A»»l>t>,  Bn««.  Coiirt  AiMliat« 
Un»llirDrii>g,  H.  Priimitio  Coppir  Hlu,  J.  ttnpftrfUiuDai,  W.  iDd  L.  Cfpro- 
mi»,  AV^ir.    Crpnlu  Ibliicaui,  II. 

Combination  of  arsenic  acid,  oside  of  ct^per,  and  water. 

OiUm  at  CoBon RH SS4 

Angnisieid 434 »■« 

Wiui 17-<be»4  VuqHliD. aL-a=lMH)  CluiMtii. 


meeiHdlii|  to  Drosk*. 
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The  anaifsis  by  Cheaevix,  givea  oae  atom  arsenic  acid, 
two  Btoma  oxide  of  copper,  tbree  atoma  water.  It  is  tbere- 
fore  a  terhydrous  diarseniale  of  copper,  and  does  not  differ 
much  from  Eucbroite  in  its  atomic  constitutioD,  tbough  qaite 
distinct  frtun  it  in  otber  respects.  Formula:  Cp^As+SAq. 
Sp.GT.25— 2-6.     H.  =  2-0." 

Color  emerald-  or  graaa-green.  la  six-sided  tabular  crys- 
tals, of  which  the  laternl  planes  are  trapeziums,  inclining 
alternately  in  contrary  directions,  being  sections  of  an  Acute 
rhomboid  of  about  110°  30'  and  69°  StK ;  and  it  yidds  to 
cleavage  parallel  to  all  the  planes  of  the  rhomboid,  hut  with 
perfect  eaae  and  brilliancy  only  at  right  angles  to  its  axis,  i.  e. 
parallel  lo  the  tabular  planes  a ;  these  tables  are  oflen  applied 
to  each  olher  laterally,  forming  rosettes,  which  may  be  sepa- 
rated into  lamins  like  mica.  Streak  rather  paler  than  tl>e 
color.  Lustre  pearly  parallel  to  a,  ritreous  parallel  to  P. 
Transparent  or  translucent.  B  B,  it  decrepitates,  emits  arsen- 
ical fumes,  and  passes  first  into  a  spongy  scoria,  aller  which 
it  melts  into  a  black  slightly  vitreous  globule ;  with  borax  it 
affords  a  green  glass,  which  inclodes  grains  of  metallic  copper. 
Soluble  in  nitric  acid. 

The  dolled  line*  in  the  fir 

ol  Ibe  tabular  cryaitl  in  Ibe  primary  rbombo 


P  on  F  or  P"    .  .  110»  80' 

PfonP" 69    13 

108  40 
128  18 
124   43 

boobiiitv'  . . .  m  at 


P'  or  P"  OD  a  . 


This  species  is  as  yet  peculiar  to  the  mining  districts  of 
Cornwall:  it  occurs  accompanying  the  preceding  in  the 
mines  near  Redruth;  also  at  Gunnis  Lake  on  the  banks  of 
the  Tamar. 


liotizeobvGoOglc 


IfETALLIFBBOITS  KIKBSALS. 


Combination  of  arsenic  acid,  oxide  of  copper,  and  water. 


iiit  of  copp«i 


HUH)  Cbsiwiii. 


The  constitution  of  this  species,  if  we  adopt  the  last  analj- 
ais,  is  one  atom  arsenic  acid,  two  atoms  oxide  of  copper,  one 
half  atom  water.  If  the  water  be  viewed  aa  accidental,  it  is 
Dearly  allied  in  composition  with  the  next  speciea,  or  an  anhy- 
drous diarseniate  of  copper  —  Cp^As. 

Sp.  Gr  41— 4-28!     H.  =  2-5  — 30. 

Externally  bluish-black  passing  into  deep  black,  with  a  shin- 
ing lustre  ;  internally  greenish-blue.  Occurs,  though  rarely, 
in  extremely  minute  Oblique  rhombic  prisms,  whose  lateral 
planes  meet  alternately  at  angles  of  about  56°  and  124°,  and 
of  which  the  oblique  terminal  plane  declines  from  one  acute 
angle  to  the  other ;  they  are  frequently  fascicnlaied  in  a  some- 
what radiating  poaition,  so  that  only  the  terminal  planes  of  the 
following  figures  are  distinctly  visible  ;  it  also  occurs  in  curved 
lamellar  concretions.  The  minute  crystals  are  oflen  transpa- 
rent and  of  a  beautiful  blue  or  greenish-blue  color  by  trans- 
mitted light;  the  larger  crystals  are  sometimes  black  and 
opake,  but,  on  beiug  scratched  by  the  knife,  appear  internally 
of  a  blue  color.  Streak  verdigris -green.  B  B,  in  the  matrass 
yields  water;  on  charcoal  emits  arsenical  vapors,  and  fuses 
into  a  bead,  which  on  cooling  crystallizes  in  small  rhombic 
plates  of  a  brown  color. 


acute  ingles  uiie  Ihe  plKnes  cl  ot  the  lecoiul  figur 

This  species  is  only  known  in  Cornwall,  where  it  accompa- 
nies  Ihe  preceding  and  other  orea  of  malachite.    The  crystals 
43 
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present  a  very  dark-blue  color  and  brilliant  lustre,  but  are  rarely 
recognisable,  being  aggregated  in  diverging  groups,  or  disposed 
in  extremely  minute  individuala  in  tbe  cavities  of  quartz. 

RIOHT  PRISMATIC  AR8ENIATE. 
OLITENITE. 

J.    A.10UIU  AiiMlU.  of  Copper,  A-    OI"«.B.  W.     6U"nlnipfct,  A«>w«. 
OJWsnil,  L.  Btidimt.    Cjpmlui  Kioolirii,  D. 

Combination  of  arsenic  acid,  and  oxide  of  copper. 

SSSr:.:::^:::::::;:::::* 

FbMpVotie'ieid !-'■'-  ix'.'.'.'.'.'.'".'.'." .  (hO 


It  is  constituted  of  one  atom  arsenic  acid,  two  atoms  oxide 
of  copper,  and  does  not  appear  to  be  distinct  from  the  last 
species.    Formula:  Cp^As. 

Sp.  Gr.  42  — 4-6.     H.^rS-O— 35. 

Color  olive-green,  pistachio-green,  and  black ish-green,  pass- 
ing  into  liver-btown  and  wood-brown;  the  fibrous  variety 
siskin-green.  Occurs  in  prismatic  crystals,  which  are  divisible 
parallel  to  the  planes  of  a  Right  rhombic  prism  of  about  110° 
50"  and  69°  Iff  {MM').  Streak  olive-green  or  brown.  Lustre 
between  vitreous  and  resinous.  Fracture  conchoidal  and  un- 
even Sometimes  however  the  planes  c  c  prevail  lo  the  exclu- 
sion of  P,  and  the  prism  is  then  so  short  as  to  give  it  the  gene- 
ral form  of  an  octaheiiron  with  a  rectangular  base  ;  the  face  a 
\a  extremely  rare;  the  crystals  are  usoally  attached  to  the 
matrix  at  MM'.  Il  also  occurs  capillary.  B  B,  yields  no 
water  in  the  malrasa;  on  charcoal  emits  an  arsenical  odor, 
fuses  with  a  kind  of  deflagration,  and  is  reduced,  forming  a 
white  metallic  globule,  which  during  cooling  becomes  covered 
with  a  red  coating.     Is  soluble  in  nitric  acid,  and  colors  am- 


monia 


blue. 


This  species  occurs  in  Huel  Qorland,  and  Huel  Unity  near 
St.  Day  ;  also  in  Tin  Croft  mine  near  Redruth,  and  elsewhere 
in  Cornwall,  It  has  also  been  observed  at  Alston  Moor  in 
Cumberland,  but  not  in  such  splendid  specimens  as  in  Cornwall. 
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CxviLLAav  OH  AmAMTiToaif  Arikitiate^ — Thii  TuisI;  prewnU 
the  rame  colon,  tad  occur*  in  mioule  cryilili,  occaahmally  eihibldng  Ihe 
planea  e,  c  of  the  precediar  figure  ;  generally  thej  are  lodetermimle,  the 
eapilliry  prlims  being  distiact  for  ■  part  of  their  length,  uid  termiaated  by 


fibreul,  H.  It  occurs  of  Ttrlousabadeaofbronii,  gjeen,  > 
whitish  or  yellowieh  ;  and  is  tauDd  inveating  loma  of  the  prEcmniE  •■rm- 
tiei,  klao  munmillated ;  the  ■truclure  ia  finely  and  cUverglagly  fibrous, 
generally  with  a  rilky  lustre.  It  aamelimes  poaeaMB  considerable  bard- 
Dess ;  frequency  adheres  lo  (he  fingers.  B  B,  it  yields  a  hard  black  cel- 
lular scoria.    These  Tarietlea  Bccompsny  the  preceding  species. 


SMTTantgr. 

It  is  a  hjdroug  diarseniate  of  copper,  diflering  but  8li|{fatl]r  in 

iti  constitution  from  copper  mica.    Formula :  Cp'Aa+SgAq. 

Sp.  Gr.  3-38  — 34I.    H.  =  3-5  — 40. 

Primary  form  a  right  Rhombic  prism  of  1 1 7°  20* ;  cleavage 
indistinct ;  fracture  uneven  ;  color,  bright  emerald-green ; 
transparent  or  translucent,  with  vitreous  lustre,  and  consider- 
able double  refraction.  Streak  pale  apple-green.  In  the 
matrass  it  yields  water,  changes  its  color,  and  becomes  friable. 
When  heated  upon  charcoal  to  a  certain  point,  it  is  reduced  in 
an  instant  with  a  kind  of  deflagration,  leaving  a  globule  of 
malleable  copper,  with  white  metallic  particles  di^>oeed  through 
it,  which  are  crystallized  on  continuing  the  blast.  It  dissolves 
readily  in  nitric  acid  without  effervescence. 


This  betutirul  mineral  occurs  in  crystals  of  considerable 
diinensions  at  Libethea  in  Hungary  in  quartzose  mica-slate. 
It  is  very  rare. 

■  Fiaia  Ed/^is  (palebsr  aolor). 
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CONDURRITE. 
W.PUmrt.    Fandat-    (PiUL  jHi/.,  HaiHria,  iLSSG.) 

This  name  hae  been  given  by  W.  Phillips  to  an  anenical 
copper  ore  found  at  the  CorclorTnn  mine,  in  the  count}'  of 
Cornwall. 

Compoaition,  according  to  Faraday,  copper  6050,  sulphur 
3*06,  arsenic  1-51,  arsenious  acid  2594,  water  6-09.  Dr. 
Thomson  observea  that  there  can  be  but  little  doubt  that  the 
arseniouB  acid  originally  existed  in  this  ore  in  the  state  of 
metallic  arsenic,  and  that  it  coni^isted  of  one  atom  sulphuret  of 
copper,  three  atoms  arseniet  of  copper. 

Sp.  Gr.  5-2045.     H.  not  stated. 

Color  bromnish-black  ;  brittle ;  yields  to  the  linife,  which 
leaves  a  polished  metallic  looking  surface,  nearly  of  a  lead-gre; 
color.  Occurs  massive.  When  ignited  it  gives  out  a  copious 
white  vapor,  leaving  on  the  charcoal  s  metallic  subatance  in 
a  semi-fliiid  atate  of  a  yellow  color. 


BorDdi|]]DDB.    kupu|;lirLt«.     CypraJod 

According  to  the  analysea  of  Von  Kobell,  it  ia  composed  as 


Theae  numbers  correspond  with  one  atom  arsenic  acid,  two 
and  a  half  atoms  oxide  of  copper,  four  and  n  half  atoms  water, 
forming  the  hydrous  sub-bisesqttiarseniaU  of  cc^per,  of  Dr. 
Thomson.      Formula :  Cp*^As4-4^Aq. 

Sp.  Gr.  30  — 3-2.      H.  — 10— IS. 

Primary  form  a  Right  rhombic  prism.  Occurs  in  rhoroboidal 
plates,  which  present  perfect  cleavage  parallel  to  the  faces  of 
the  rhomb ;  generally  in  small  aggregated  and  diverging  fibrous 
groups  of  a  pale  apple-green  or  verdigris-green  color,  inclining 
lo  sky-blue,  and  translucent;  lustre  pearly  on  ihe  faces  of  the 
rhomb ,-  streak  same  aa  the  color,  bat  paler  ;  thin  lamiiiEe  are 
flexible.  Entirely  soluble  in  heated  acids.  B  B,  it  decrepi- 
tates and  fuses  readily  in  the  platina  forceps  into  a  blebby 
copper-red  colored  scoria ;  upon  charcoal,  it  intumesces,  dis- 
engages an  alliaceous  odor,  and  melts  into  a  green  scoria, 
containing  numerous  grains  of  metallic  copper  ;  with  borax  it 
readily  f<»m8  a  green  limpid  glass,  and  with  soda  is  reduced. 
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Ib  found  disposed  iu  the  oafitiea  of  calamine,  associated  with 
barytes,  calc-spar,  or  quartz,  in  the  Bannat,  at  Libethea  in 
Hungary,  Nerzschinsk  in  Siberia,  Schwatz  in  the  Tyrol, 
Saalteld  in  Thuringia,  and  at  Hatlock  in  Derbyshire. 


ERINITE." 

D/itomis  HibnnsiM  Hilocbile,  M.    CjfaJa  eoBonti-kiu,  D. 

0«de  of  copper  59.44,  arsenic  acid  3378,  alumina  177, 
water  5'0I. —  Turner.  It  difiers  From  the  preceding  only  in 
containing  but  one  atom  of  water. 

Sp.  Gr.  40  —  41.     H.  =  4-5  — 50. 

Form  unknown  ;  cleavage  indistinot.  In  mammillated  crys- 
talline groups,  conaisting  of  concentric  coats  with  rough  sur- 
faces, and  exhibiting  a  fibrous  structure.  CoJor  brilliant 
emerald-green,  slightly  inclining  to  grass-green;  streak  the 
same,  but  a  little  paler;  lustre  none  ;  faintly  tiauaiucent  on 
the  edges;  fracture  uueven,  or  imperfect  conchoidaj. 

This  species  was  distinguished  by  Haidingei ;  it  occurs, 
though  not  abundantly,  with  arseniate  of  copper,  in  the  county 
of  Limerick. 

VOLBORTHITE.t 

TBDipdintii  of  Copper, 

This  is  a  very  rare  mineral,  and  has  been  found  only  in 
Siberis,  associated  with  other  copper  ores.  The  only  account 
we  have  of  it  is  a  short  one,  which  may  be  found  in  the  7'ranj- 
acttons  of  the  Imperial  Mineralogical  Society  of  Si.  Petersburg, 
vol.  i.  1843,  p.  75.  The  exact  locality  is  not  stated  ;  nor  has 
the  mineral  been  fully  analyzed.  It  is  described  aa  occurring 
in  small  clusters  of  olive  colored  crystals,  sometimes  united 
into  globular  masses,  but  too  imperfect  to  be  determined  crystal- 
lograpliically.  Single  splinters  are  transparent  and  reflect  a 
glassy  lustre.  Scratches  calcareous  spar;  specific  gravity  3'55; 
streak  bright  green,  almost  yellow.  The  mineral  was  discovered 
accidentally  in  e:iamining  some  Siberian  copper  ores,andVon 
Volborth  observes,  (hat  he  was  surprised  to  find  vanadic  acid 
instead  of  phosphoric  or  arsenic  acid,  for  which  be  was  search- 
ing. The  discovery  ia  a  very  interesting  one,  as  hitherto  this 
acid  has  been  found  in  nature  only  in  combination  with  oxide 
of  lead,  in  Mexico,  Scotland,  and  East  Russia. 


m  VolborULOfBuuiijUmei]  bj  Von  Huf, 
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BLACK  OXIDE  OF  COPPER. 

Knpfenoknna.W.   Cap|MrBUck,J.udA.  IMtanltt,  BmimL   Cum  OilM  Koii- 

This  mioeral  is  sappoaed  to  be  a  miicture  of  osidu  of  cop- 
per aad  iron,  and  is  not  therefore  an  atomic  combination. 

Color  brownish-black,  or  black.  Never  occurs  cry atallized, 
rarely  massive,  mostly  disseminated  in  or  inTCsting  other  ores 
of  copper ;  commonly  friable,  soils  the  fingers,  and  is  heavy. 
It  is  fusible  B  B,  into  a  black  alag,  yielding  globules  of  cop- 
per in  the  reducing  flame ;  and  is  acted  upon  by  nitric  acid, 
without  the  disengagement  of  gas. 

It  occurs  in  most  of  the  Cornish  mines,  on  the  surface  of 
and  associated  with  the  botryoidal  varieties  of  copper  pyrites, 
with  crystallized  and  massiTfi  red  oxide  of  copper  and  vitreous 
copper,  and  may  not  improperly  be  considered  aa  resulUag 
from  the  decomposition  of  these  ores,  which  are  frequently 
found  passing  into  black  copper.  It  has  likewise  been  ot>- 
served  at  Chessy  near  Lyons,  in  Siberia,  Peru,  and  many 
other  places,  but  only  in  small  quantities. 

It  has  been  found  by  Dr.  Honghton  among  the  copper  ores 
in  the  mineral  district  of  Michigan  ;  and  it  occurs  also  among 
other  copper  ores,  at  the  lead  mines  of  Missouri 


NATIVE  GOLD. 
Uuihidn]  OoU,  H.  ad  J.    G«di>igii  Gold,  W.    Or  NiUr,  H  Be.  Bl    StaetnK.Btaa. 

Gold  is  sometimes  alloyed  with  copper  and  iron,  bat  the 
purest  specimens  contain  only  silver.  Prof.  O.  Rose,  examined 
a  large  number  of  specimens  from  various  localities,  and  ac- 
cording to  bis  results,  the  proportion  of  silver  varies  from  6  to 
S3  per  cent.  Ten  of  his  analyses,  gave  almost  exactly  eight 
atoms  gold  to  one  atom  silver.  This  is  the  most  common 
atomic  composition  of  this  mineral.  Formula:  Au"Ag. 
Sp.  Gr.  17—19.     H.zz:2S  — 30. 

Native  gold  is  bright  yellow  of  various  shades.  It  occurs 
crystalliz^  in  the  Cube  and  regular  octahedron  and  several  of 
their  varieties,  but  does  not  possess  a  lamellar  structure  ;  the 
cube  has  been  adopted  as  the  primary  form,  as  being  the  most 
simple.  It  is  also  found  capillary,  ramified,  and  in  grains; 
occasionally  in  masses  weighing  several  pounds.  Soft,  inelas- 
tic, flexible,  and  malleable.  Fusible  at  33°  Wedgewood;  but 
is  soluble  only  in  nitro-muriatic  acid.  By  friction  it  acquires 
resinous  electricity. 
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Fig.  1,  Ibe  cube.    Fie.  2,  the  same,  of  which  the  solid  BDgles 

E1>c«d  b;  planea  ;  whicli  are  complete  Id  fig.  S,  forming  the  reguli 
edrOD.    Fig.  4,   in  octabedran,  wilb  its  edge*  repiaced  by  u: 
plane* ;  nliich  are  complete  in  fig.  S,  the  rhombic  dodecahedron, 
■n  oct^edroD,  nhoae  solid  an|;les  are  replaced  by  lour  triaoeuli 
TormiDg  on  each  an  obtuse  qaadrangular  pyramid. 


Fig.  6, 


P  on  P'  or  P" 90^  00'  H. 

P,  P',  or  P"  on  • lis    15  — 

t 135   00  — 

aoaa'ora" 109   28  — 

boab 146    20  — 

<  on  «>  or  «" 120   00  — 


It  ia  found  in  veins  or  beds  in  primiiiTe  mountains,  in 
nodules,  plates,  and  small  crystals,  coating  the  cavities  or 
interspersed  through  the  oissb.  One  crystal  in  the  possession 
of  W.  Phillips,  exhibited  twenty-one  rarieties  of  forni. 

It  occurs  in  granite  in  Salzburg,  and  at  La  Gardetle  in 
France;  in  gneiss  and  mica-slate  in  Mexico  and  the  Tyrol ;  in 
hornblende  rock  at  Edelfors  in  Sweden  ;  and  at  Schlangenberg 
in  Siberia.  In  Siberia  it  occurs  in  alluTium  or  sand,  in  the 
country  eastward  of  the  Ural  Mountains,  where  masses  of 
eight,  ten,  or  sixteen  pounds  hare  occasionally  been  discovered. 
Id  Traaeylvania  a  considerable  quantity  of  gold  is  obtaine 
from  stream  works,  as  at  Ohiapian  near  Hermanstadt.  In  Ih 
Wicklow  tnonntains  of  Ireland,  and  at  Leadhills  in  Scotland 
it  occurs  in  alluvial  soil ;  and  in  many  districts  of  Germany  i 
appears  under  similar  circumstances.  The  mines  of  Hungar 
and  Transylvania,  Cremnitz,  Schemnitz,  Posing,  Botza,  Mi 
gurka,  Nagyag,  Ofienbanya,  and  Boitza,  are  tdl  worked  fa 
this  metal,  and  occasionally  aSbrd  the  most  splendid  ^>eci 
mens ;  and  in  Saltzburg,  and  thence  along  the  chain  of  th 
Alps  as  far  as  La  Gardette  near  Allemont  in  France,  there  ar 
numerous  other  eatablishnientB  of  a  similar  description.— 
Allan's  Manual. 
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Id  England,  native  gold  hae  recently  been  obtained,  in  one 
instance,  in  veins,  near  North  Tawtoa,  Devon.,  and  there  is 
evidence  in  the  rolled  pieces  found  in  tin  Btream-worlts  in 
Cornwall,  that  it  has  occurred  in  strings,  branches  or  lodes,  in 
the  rocks  of  this  district.  Some  of  the  largest  pieces  of  native 
gold  have  been  obtained  from  the  Cavnon  stream-works. — 
R^ort  on  Cornwall  and  Dtvon,  by  Delabtcht. 

Humboldt  has  made  known  to  the  French  Academy  of 
Sciences,  the  discovery  of  a  mass  of  native  gold  on  the  eastern 
side  of  the  Ural  mountains,  weighing  about  eighty  English 
pounds  (thiriy-9ix  kilogrammes).  The  total  product  of  the 
Russian  mines  in  1842,  amouuled  to  about  sixteen  thousand 
kilogrammes,  of  which  seven  thousand  eight  hundred  were 
from  the  Siberian  mines.  The  largest  mass  of  gold  before 
found,  was  from  the  same  country,  and  weighed  twenty-two 
English  pounds ;  of  this  there  ia  a  model  in  the  museum  of 
Natural  Hiatoiy  in  Paris,  the  mass  itself,  of  course,  being  c<Mt- 
sumed  in  the  arts.* 

It  is  abundantly  disseminated  in  Peru,  Bolivia  and  Chili, 
among  the  Andes ;  and  in  all  of  these  counliiea  gold  mines 
have  been  extensively  worked.  A  large  portion  of  the  precipi- 
tous and  broken  ground  of  Chili  afibrds  it,  and  in  that  part  of 
the  country  where  it  rains,  a  large  number  of  the  inhabitants 
find  employment  in  searching  for  it  in  the  sand  washed  down 
from  the  mountains,  and  along  the  various  water  courses.  The 
most  important  mines  in  Chili,  according  to  Mr.  Blake,  are 
those  of  Copiapo,  Hubsco,  Coquimbo,  Putaendo,  Caen,  Alhue, 
Chibato  and  duillota.  At  Petorca,  in  the  province  of  Quillota, 
the  mines  are  very  extensive  and  rich.  In  Bolivia,  at  Potoai ; 
in  the  districts  of  Chichwy  Tarija,  Oruzo,  Chayantas,  and  Ca- 
ranjas.  At  Couchi  it  occurs  associated  with  iron  pyrites,  in 
veins  of  quartz  in  feldspar  porphyry.  In  Peru,  in  the  district 
of  Caxamarca,  in  the  towns  of  Caxamarquilla  and  Huamachu- 
co,  a  large  quantity  of  gold  has  been  obtained  from  washing 
the  sand.  In  the  province  of  Laricaxes,  north  of  La  Paz,  in 
the  mountain  of  San  Chuli,  is  one  of  the  richest  veins  which 
have  been  discovered  It  was  worked  for  about  fifty  years, 
when  the  miners  struck  a  spring  of  water  so  powerful  as  to 
oblige  Ihem  to  abandon  the  mines. 

Native  gold  has  been  found  in  several  of  the  United  States, 
as  in  North  and  South  Carolina,  Virginia,  Tennessee,  Geor- 
gia, and  Alabama,  but  there  are  but  few  mines  systematically 
explored.     The  metal  is  usually  found  in  small  masses  loose  in 

•luMHd'i  Edbk.  Ftihloom.,  1843,  mtv.  387. 
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the  Boi],  or  in  the  wnshed  gravel  of  rirera.  Lumps  weighing 
eererni  ounces  are  not  uDCQininon,  while  those  weighing  aeveral 
pounds  have  beea  met  with  ;  and  one  splendid  mass  has  been 
discoTered  in  Cabarras  county,  N.  C,  which  weighed  in  its 
crude  state  twenty-eight  pounds.  When  found,  in  place, 
the  matrix  is  usually  a  white  cavernous  quartz,  or  a  hydrated 
oxide  of  iron,  in  which  the  gold  is  frequently  disseminated  in 
particles  too  minute  to  be  observed  by  the  naked  eye.  Very 
recently,  Dr.  Jackson  has  discovered  a  brown  auriferous  py< 
rites  at  Grafton  and  Canaan,  N.  H.,  containing  minute  parti- 
cles and  laminEB  of  this  metal,  which  possess  great  brilliancy. 
This  hydrated  peroxide  of  iron  appears  to  have  been  derived 
from  the  decomposition  of  auriferous  pyrites.  "  At  the 
Whitehall  mine,  in  North  Carolina,  gold  of  the  value  of 
810,000  was  found  in  the  course  of  five  days,  in  a  space  of 
about  twenty  square  feet;  and  $7,000  value  of  gold  was  found 
at  Tinder's  mine,  in  Louisa  county,  in  (be  course  of  one 

Gold  is  Trequently  combined  with  other  metalliferous  minerals,  in  vari- 
ous proportioDB ;  pBrticularly  nilive  lellurium,  and  occasionally  iroD  pyrites, 
which  thence  are  termed  Biirifcrous. 

Tha  specular  micaceous  iron  are  from  Coeois,  Brazil,  coDtains  compressed 
laminc  of  native  gold,  which  at  first  sight  might  be  mistabcn  for  mica  or 
iron  pyrites.  The  gold  of  Brazil  is  frequently  associated  with  palladlam, 
particularly  tb«l  from  Congo  Socco. 

AsaENTircBOus  Gold.  Ei-ectkvm.  Ts  distinguished  by  it^  silver- 
white  color,  although,  as  all  gold  conliios  a  proportion  of  silver,  no  d(<l>nlt« 
separation  can  be  made  between  this  variely  and  the  above.  Tlie  elec- 
trum  which  SUproth  analyzed,  consiited  of  gold  64,  silver  SB.  Another 
specimen,  by  G.  Rose,  gave  of  gold  74-41,  sliver  28-12.  Specific  grsvltv 
14'0  — IT'O.  B  B,  it  fuses  Into  a  more  or  lass  pale-yellow  globule.  ■  It 
occurs  at  Schlangenberg  in  Siberia  in  tabular  crystals  and  imperfect  cubes ; 
also  at  Kongsberg  in  Norway  ;  in  Transylvania;   and  In  other  raining  dis- 

Beudant  considers  that  not  less  than  SS,100  marks  of  gold  are  annaally 
produced  from  the  different  quarters  of  the  g'obe,  of  whldi  South  AmeKca 
■lone  supplies  70,000,  Africa  TIMO.  Siberia  3000,  Hungary  and  Transyl- 
vania SlOO,  &c.  Its  uses  are  well  knowo ;  it  is  the  most  ductile  snd 
aeiibie  of  all  metals,  and  is  st  the  same  lime  very  soft.  The  electric 
shock  converts  it  into  a  purple  oxide.  Its  color  wheo  melted  is  blubh- 
green,  the  sama  as  is  exhibited  by  light  transmitted  through  gold  lekf. 


e,  H.     Hsialwdnl  Flalioa,  H.  aad  J. 

Is  never  met  with  pure,  being  alloyed  with  about  20  per 


Da  doDbllm  to  tba  ookii  of  pblios, 
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cent,  of  other  substances,  particularly  iron;  also  rhodiam, 
iridium,  osmium,  and  palladium,  —  four  metals  which  were 
unknown  till  discovered  in  platinum.  Berzelius  has  carefully 
examined  native  platinum,  and  three  of  his  analyses  are  here 
given.  It  appears  from  these,  that  naiive  pialJDuin,  like  natire 
gold,  varies  much  in  the  proportions  of  its  alloy,  and  is  proba- 
bly never  entirely  free  from  admisture  with  other  metals.  The 
various  specimens  contain  from  74  to  87  per  cent,  ofplalinnm, 
aud  from  6  to  13  per  cent,  of  iron. 


iar« 


Coppei 070 0-M »30* 

9S'7S  Benslim.       SS-Oe  BeruliiH.       9}«6  Bgmlin. 

Sp.  Gr.  160  — aOO.t  H.  =  40  — 45. 
Color  perfect  steel-grey.  Primary  form  the  Cube.  Occurs 
in  irregular  masses  or  grains,  rarely  exhibiting  traces  of  crys- 
tallization; cleavage  none;  lustre  metallic;  streak  unchanged 
and  shining;  ductile,  and  malleable.  It  requires  a  much 
higher  degree  of  heat  than  can  be  produced  by  the  common 
hlowpipe,  to  cause  fusion  ;  but  at  the  oxy-hydrogen  flame  it 
melts  like  lead.  It  slightly  affects  the  magnet,  in  proportion 
to  the  amount  of  iron  which  it  contains ;  and  is  soluble  only 


The  original  repositories  of  native  plalina  are  not  generally 
known,  it  having  been  met  with  mostly  in  pebbles  mixed  with 
sand  and  other  alluvial  depositions,  and  sometimes  with  zircon 
and  other  gems.  But  M.  Boussingault  has  discovered  it  in  a 
sienite  rock  in  South  America,  where  it  occurs  in  veins  asso- 
ciated with  native  gold.  It  has  principally  been  obtained  from 
the  provinces  of  Choco  and  Bnrbacoas  in  South  America; 
also  from  Matto-Grosso  in  Brazil ;  St.  Domiogo,  and  Siberia. 
Is  found  in  Peru,  in  the  province  of  (^uito  ;  and  in  ihe  districts 
of  Novita  and  Citaza  in  the  province  of  Choco,  mixed  with 
gold,  titanium  and  magnetic  iron  sand.  Latterly  platina  has 
occurred  in  such  abundance  at  Joetsk,  in  the  Perm  governraeut 
of  Siberia,  that  Ihe  Russians  have  converted  it  into  a  medium 
of  exchange,  by  coining  it  into  ducats  of  ten  roubles.  In 
IS37,  a  remarkable  specimen  was  found  in  the  Ural,  not  far 
from  the  Demidoff  mines,  which  weighed  nine  and  a   half 

•  Undliialved miuer.    The  HcaBd  ipMiinon  (bs  coduIdei!  ft-TSpeiouL  ofuithj 
}Tbe  ipacille  (HtIi;  cf  (bfolDtelj  pm*  pIiiIddid  ii  SI'S. 
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pouQds,  avoirdupois ;  and  at  about  the  same  time  another  vaa 
met  with  which  weighed  Iwentif-sevai  pounds.  This  ia  in  the 
cabinet  of  the  mining  corps  of  St.  Petersburg  ;  and  it  much 
exceeds  any  mass  hitherto  found  in  South  America.*  Von 
Demidoff  has  Bent  several  other  large  masses  to  St.  Petersburg, 
weighing  from  ten  to  twenty  pounds.  From  the  discovery  of 
this  metal  in  1825  to  1B40,  fiily-three  thousand  three  hundred 
and  thirty-six  pounds  twelve  solotnic,  were  obtained  from  the 
Demidoff  depoaits.  It  is  mostly  obtained  by  washings  from 
sand.  Very  rarely,  it  has  been  found  in  small  grains  dissemi- 
nated through  serpentine,  and  intermixed  with  octahedral  crys- 
tals of  chromate  of  iron.  As  a  large  portion  of  the  sand  through 
which  the  platinum  is  scattered  is  green,  and  has  the  appearauce 
of  disintegrated  serpentine,  it  is  auppoaed  that  this  rock  may 
have  been  the  original  repository  of  the  metal.  Serpentine  is 
one  of  the  principal  rocks  in  the  region  of  the  rich  deposits  of 
Nische-Tagilsk,  and  gold  has  also  been  found  in  it.  There 
occurs  at  the  same  place  a  conglomerate,  consisting  of  serpen- 
tine and  amphiboie,  united  by  an  argilo-calcareoua  cement,  in 
which  both  metals  have  been  found  in  imbedded  ma^ses.t 

There  is  deposited  in  the  Madrid  museum  a  mass  measuring 
two  inches  and  four  lines  in  diameter,  and  weighing  eleven  thou- 
sand six  hundred  and  forty-one  grains.  The  refractory  pro- 
perties of  this  metal,  its  freedom  from  rust  or  tarnish,  and  its 
not  being  acted  upon  by  most  chemical  re-agents,  render  it  ex- 
tremely valuable  in  the  construction  of  philosophical  and  che- 
mical apparatus.  It  is  used  also  for  covering  other  metals,  for 
painting  on  porcelain,  &:c.  The  common  occurrence  of  gold 
as  an  inseparable  concomitant  of  platinum,  both  in  South 
America  and  in  Siberia,  leads  us  to  hope  that  the  latter  metal 
may  be  discovered  in  the  United  States.  In  fact,  Mr.  Feather- 
stonaugh  states,  in  his  Geological  report,  that  he  has  in  his 
possession  a  specimen  from  North  Carolina. 

NATIVE    PALLADIUM .t 

WeBaaUm.   (rU.  TV™.  ieo9,p.  IS9.)   PalladlBin,  J.  UcUliadni]  Mlldiam,  AUiuir. 

^llxJinin  BitalKdiiui,  D. 

It  consists  of  palladium,  alloyed  by  minute  portiona  of  pla- 
tina  and  iridium.     Symbol,  Pal. 

Sp.  Gr.  11-5  — 12-6.    H.  above  4-6. 
Primary  form  the  Octahedron.     Occurs  in  grainn  apparently 

*  Dkhuni  on  the  »Ld,  lilvflr,  ud  plAlint  or  SiuiiK.     ffl«lhatitoikiit|fa'i  J«inul, 
So.  3,  agpunber,  1831. 
t  Traiuutloiu  oflbt  Ruun  Irapttul  UiaanlHiail  SoolalJ,  1649,  pp.  131,  «  «f. 
t  PiDidiam ;  ItoD  tlw  ptu*l  Flllu 
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compoBed  of  diverging  ftbres;  in  other  respects  these  grains 
differ  little  in  externa!  character  from  those  of  platina,  amongst 
which  they  are  found.  Cleavage  none;  lustre  metallic ;  color 
Bteel-grej  ;  ductile,  and  very  malleable.  Yields  a  red  solution 
with  nitric  acid;  and  is  soluble  in  muriatic,  but  not  in  sul- 
phuric acid,  unless  heated,  fi  B,  />er  se,  it  is  infusible,  but  oq 
the  addition  of  sulphur  it  melts  with  ease;  and  when  the  heal 
is  continued  the  sulphur  is  deposited,  and  a  globule  of  mails- 
able  palladium  remains.  Isolated  and  rubbed,  it  acquires 
resinous  electricity. 

It  is  found  intermixed  with  native  platina  in  Brazil  and  Si- 
beria ;  and,  except  that  its  texture  appears  more  fibrous,  it 
bears  much  resemblance  to  that  substance.  At  the  mine 
Congo  Soco,  in  Brazil,  it  is  mixed  with  gold,  and  contained  in 
an  ochrey  variety  of  hydrated  peroxide  of  iron. 


SELENIET    OP   PALLADIUM. 

This  mineral  was  found  with  seleniet  of  lead  at  Tilkerode, 
in  the  Duchy  of  Anhalt-Bernborg,  in  the  Hartz.  M.  Zinkeo 
obtained  it  while  examining  the  seleniet  of  lead,  in  order  to 
obtain  the  gold  and  silver  with  which  it  was  mixed. 

He  found  that  it  existed  mixed  with  native  gold  in  the  form 
of  email  platinum  white  plates,  crystallized  in  six-sided  tables. 
These  plates  have  a  foliated  structure,  and  cleave  in  a  direc- 
tion parallel  to  the  axis  of  a  six-sided  prism.  When  heated 
strongly  it  becomes  colored,  and  it  is  more  brittle  than  any 
noble  metat  in  a  state  of  purity.  When  heated  in  a  tube  it 
gives  out  selenium.  With  borax  it  forms  a  transparent  glass, 
and  gives  a  brittle  metallic  globule  which,  when  cupellated 
with  lead,  does  not  change  its  nature.  By  examining  it  bj 
solution  in  acids,  M.  Zinken  showed  that  it  is  a  compound  of 
selenium,  palladium,  silver  and  lead.  Hence  it  is  probably  a 
triple  seleniet  of  palladium,  silver  and  lead,  in  proporltoos  not 
yet  determined. 

PURE   NATEVE    IRIDIUM. 


Sp.  Gr.  23'55.  In  minute  grains,  occasionally  accompany- 
ing platinum,  at  Nische-Tagilsk  in  Siberia. 

Native  iridium  with  specific  gravity,  3U'646,  as  given  by 
Breilhsupt,  was  found  by  Rose  to  be  22-65,  It  is  therefore 
heavier  than  platitmm,  and  the  heaviest  of  alt  htoien  bodies. 
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ALLOY    OF    IRIDIUM*  AND    OSMIUM. 

WeBtim.    IriiUoni, 


I,  ihree,  and  Tour  a 


lOIK)  ThcHDHD.         1MHW  Bamliu. 

Sp.  Gr.  18-25  —  19-5.  H.  above  4-5. 
Primary  form  a  Hexagonal  priam.  This  natural  alloy  is 
rarely  found  crystallized ;  geoerally  in  small,  irregular,  and 
flattened  grains,  which  have  a  shining  metallic  lustre,  but  are 
of  a  somewhat  paler  steel-grey  color  than  native  plalina,  and 
are  harder  and  heavier;  they  possess  a  lamellar  structure 
parallel  to  the  terminal  planes  of  the  crystals,  and  are  brittle. 
Is  not  soluble  in  nitro-muriatic  or  any  other  acid  ;  and  is  infu- 
sible B  B,  both  alone  and  with  fluxes.  Fused  with  nitre,  it 
emits  a  peculiar  chlorine-like  odor,  and  becomes  black  ;  but 
recoTcrs  its  original  color  and  lustre  by  heating  od  charcoal. 

P  on  M  or  M'  .  .  .  .    BO"   0*  Bouroon. 

H  on  M' 120     0 

P  on  el \2t   42 

«) 114   6T 


It  occurs  along  with  platina,  in  the  province  of  Choco  in 
South  America,  and  in  the  Ural  Mountains  of  Siberia. 

NATIVE   TELLURIUM.t 

H»>li*dn1  TaUurinn,  J.    GediFicnajInii,  W.    Uodlijcii  Tnlliir,  ffouMn.    Ttllon 

Niii/asib  Ffliriftn,  H.    Tairnilnin  h«iD(Dllulil,  D. 

Consists,  according  to  Klaproth,  of  tellurium  02-55,  iron 
7'20,  gold  0-25;  or  eleven  atoms  tellurium,  one  atom  iron. 
But  it  is  probable  that  the  iron  is  only  mechanically  mixed,  so 
that  native  tellurium  may  really  be  regarded  as  the  pure  metal. 
Symbol:  Tl. 

Sp.Gr.  61— C-3.     H.  =  2-0— 25. 

Color  tin-white,  passing  into  lead-grey ;  with  a  shining  me- 
tallic lustre.      Primary   form,  a  Rhomboid;    secondary,  an 

t  (Vom  Um  Latin,  TsU'u,  U»  atith. 
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hexagooal  priain,  vith  the  terminal  edges  replaced  by  ain([le 
planes ;  clea.vage  parallel  to  the  faces  of  the  primary,  bat,  from 
the  minuteness  of  the  crjetal,  indistinct.     Easily  frangible. 

It  also  occurs  in  crystalline  grains,  either  aggregated,  soli- 
tary, or  disseminated-,  yields  to  the  knife,  and  is  brittle.  Ex- 
posed to  ihe  blowpipe,  it  melts  readily,  barns  with  a  greenish 
flame,  and  is  almost  entirely  volatilized  in  a  dense  white  va- 
por; it  at  the  same  lime  emits  a  pungent  odor  like  that  of 
horse-radish,  which,  however,  b  derived  from  a  minute  pro- 
portion of  selenium  in  combination.  Is  soluble  in  muriatic 
acid. 


aooa' 120°  OV 

»        rf  a'ooe'ore"  .  .  .  .  U7    » 

It  has  only  been  found  in  the  mine  of  Maria  Loretto,  «t 
Facebay  near  Zajathna  in  Transylvania,  where  it  occurs  in 
veins,  in  sandstone,  with  iron  pyrites  and  quartz.  It  is  a  scarce 
mineral. 


GRAPHIC   TELLURIUM. 


OnphteOnM.    Bchriftsn, 


Onphte 
Blivu 


)■»,  Brtittiii.    Fiiii 

Union  of  tellurium,  gold,  and  silver. 


UNMIKUprMli.  Sa-S  Bmalhu.* 

The  formula  given  by  Berzeliua,  uid  founded  on  the  first 
analysis,  U  AgTI+SAuTP. 

Sp.  Gr.  5  7.     H.  =  I5— 2  0. 

Of  a  ateel-grey  color,  approaching  to  tin-while,  and  is  gene- 
rally splendent,  but  sometimes  slightly  tarnished  esteroally. 
Primary  a  Right  tborabic  prism  ;  the  crjstols  are  commonly 
modified  on  the  edges  and  angles,  are  extremely  indistinct, 
and  generally  minute.  Cleavage  perfect  parallel  to  M;  frac- 
ture uneven ;  yields  easily  to  the  knife,  and  is  brittle.    B  B, 


>  hn  uHljriii  ImparCKI. 
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it  Tuses  into  a  darlt-grey  metallic  globule,  corers  the  chai' 
coal  with  while  fumea,  which  at  the  reducing  flame  disappear, 
and,  al\er  a  continued  blast,  is  converted  into  a  brilliant  and 
oialleable  bead.     Soluble  in  nitric  acid. 


PooMor/. 

90=00' 
lOT  44 
141  SO 
129    IS 

r^      V 

^P\  P  0"  "1  -  -  • 

^ 

ru' ffl —  a—c2< 

186    42 

153    4B 

^^^  /on  A    .... 

The  German  name  or  jArt/I«rz  waa  applied  to  this  species 
by  Werner,  in  allusion  to  the  peculiar  disposition  of  its  crys- 
tals, which  are  frequently  arranged  in  rows  more  or  less  re- 
sembling graphic  delineations.  Several  dilTerent  cryalaliine 
forms  have  been  noticed,  but  the  individuals  being  small,  and 
in  this  manner  disseminated  and  engaged,  they  have  not  yet 
been  satisfactorily  described.  It  occurs  accompanying  gold 
in  narrow  veins,  which  traverse  porphyry,  at  Offenbanya  in 
Transylvania;  also  at  Nagyag  in  the  same  country.  Its 
large  proportion  of  gold  renders  this  a  highly  valuable  ore.  — 
AUan'i  Manual. 


HERRERITE. 
Hainiiia,  Dililii.    Bk^tri.    Niccdn  Bimri,  Ik 

Codtains,  according  to  Herrera,  carbonic  acid  3I'86,  tellu- 
rium 55'58,  peroxide  of  nickel  12'32 ;  but  is  probably  a  mix- 
ture, rather  than  an  atomic  combination. 

Sp.  Gr.  4-3.     H.  — 40  — 45. 

Occurs  in  reniform  masses.  Cleavage  in  three  directiona, 
affording  rhomboidal  fragments,  whose  angles  are  incapable  of 
measurement  on  account  of  the  curvatures  of  the  faces.  Lus- 
tre vitreous  to  pearly,  and  shining  on  fresh  surfaces.  Color 
pistachio-,  emerald-,  and  grass-green.  Streak  yellowish-grey. 
Translucent.  Brilde.  B  B,  on  charcoal  it  at  tirst  becomes 
grey,  and  afterwards  emits  a  white  smoke,  which  adheres  to 
the  charcoal ;  in  the  reducing  flame  it  becomes  of  a  beautiful 
grass-green.  Heated  in  an  open  tube,  it  gives  off  abundant 
white  fumes,  which  adhere  to  the  glass;  and  on  examining 
these  with  a  microscope  they  appear  to  consist  of  numerous 
white  transparent  globules. 

It  occurs  at  Albarradon  in  Mexico,  traversing  transition 
limestone  in  a  metallic  vein,  consisting  chiefly  of  ores  of 
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lead,  stiver,  muriate  of  aiUer,  and  iodic  Bilrer.     When  de- 
composed it  appears  earthy  and  dull,  with  a  eometrhat  fibrous 


YELLOW   TELLURIUM. 

Wain  BTlniKn,  W.  W*ia  Tullor.  GsUxn.  I^  Mullflriim,  JVWlp.  Ynllow  Gntd 
aii<i«!,arYslkii>Ta]Jiiriuiii,J.  TeUnn  Aurinn  ud  PlHubiftn,  H.  Whiu  On  of 
TaUoriuni.    Annmi  ilKmiliiiiDin,  U, 

Unioii  of  tellurium,  gold,  and  lead. 

Talluriam 44IS 

Ookl SO'TS 


Formula  by  Berzelius;  AgTI-f-2PbTI+3Au»TI». 

Sp.Gr.  8-9  — 10-67.  Soft. 
Silrer-white,  passing  into  brass  yellow.  PriniBry  a  Right 
rhombic  prism  of  105°  30',  and  74°  30'.  Occurs  iu  small  but 
weil-defioed  crystals;  possesses  a  bright  metallic  lustre;  and 
is  somewhat  sectile.  B  B,  it  covers  the  charcoal  with  oxide 
oflead,  melts  into  a  while  metallic  globule,  and  emits  a  pun- 
gent odor.  Soluble  in  nitric  acid,  leaving  a  yellow  metallic 
residue. 

H  OD  H 103°  SO" 

P  on  M  ory .  .  .    90   00 
Mod/ 141   SO 

—  h lar  80 

a  oq/ 161    SO 

ena  h liS    M 

a 128   SO 

The  tbove  iDeaiuremenla  are  bj  Brooke. 

This  very  rare  mineral  occurs  at  Nagyag  in  Transylvania, 

in  irregular  veins  iu  porphyry  with  gold,  native  arsenic,  sul- 

phuret  of  manganese,  and  black  tellurium  ;  also  in  the  Altai 

Mountains,  Siberia. 

BLACK  TELLURIUM. 

HuTwann.W.  Blttunn.  TeNiin  Natif  ADrs-PtomMan,  H.  Prlimttlc  Btkrk  Tal. 
hirlDQi.J.  Bitslluntori^id.  TVnun.  Pmmldil  Tclliirlum  Ghix:*,  M.  Bliltec 
uUuF, ^ninum.  FolKLad  Telloiluin.A.  >ra]LnraO>lioa,JVMB-.  eIuidoh,  Av- 
timl.    EluDltH  qudnliu,  D. 

Combination  of  tellurium,  lead,  gold,  and  sulphur. 

•  ah*pud>i  Hioanlofj,  L  9ST. 
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!!asf. !!^-..... 


inH)  Kbpnnb.      10(H»  BnndM        ll04BsRU«.       IWhwe.lMt. 

Tbe  alomic  constitution  from  Berthier's  analrBis,  as  given 
b;  Rammelsberg,  is  8bSP+3AuTlHiePbSI 

Sp.  Gr.  70  —  72.     H.  =  I  0  —  1  5. 

Color  between  iron-black  and  dark  lead-grey;  is  found 
crystallized  in  small  and  nearly  tabular  crystals,  of  which  the 
primary  farm  is  a  Right  square  prism;  cleavage  perfect  par- 
allel with  P;  lustre  metallic;  yields  easily  to  the  knife,  is 
seclile,  and  in  thin  laminn  highly  flexible,  though  not  elastic. 
On  paper  it  leaves  slightly  black  traces;  and,  when  isolated 
and  rubbed,  acquires  resinous  electricity,  fi  B,  it  melts  emit- 
ting a  dense  vapor,  which  partly  concretes  on  the  charcoal  in 
tbe  form  of  reddish-brown  powder ;  and  yields  a  malleable 
metallio  globule.  With  borax  it  affords  a  bead  of  gold  con- 
taining  a  little  silver  ;  and  in  nitro-muriatic  acid  is  soluble 
without  much  difficulty,  leaving  a  white  residue. 

HoDHorttoo*  .    WOVt-g. 
xioaxoTH  ....  185   00  — 

P  on  a 118   86 

P «D  core'  ....  110  00  «.;. 

Occurs  in  foliated  masses  and  crystalline  plates,  associated 
with  gold,  blende,  and  red  manganese,  at  Nagyag  in  Traoayl- 
vania,  and  accompanying  antimony  ores  at  Offenbanya  in  tbe 
same  country.      Also  at  Altai. 

The  mineral  analyzed  as  above  by  Berthier,  Dr.  Thomson 
regards  as  a  distinct  species,  and  has  so  described  it,  under 
the  name  of  Nag^ag  tellurium  ore.  The  common  black  tel- 
lurium he  regards  as  a  bitelluret  of  lead,  the  constituents  be- 
sides tellurium  and  lead,  being  acoidenlal.  This  view  of  ils 
compoaition  is  rendered  more  probable,  by  the  analysis  of  a 
purer  specimen  by  Prof  G.  Rose,  from  Altai,  which  gave  al- 
most exactly  two  At.  tellurium  to  one  At.  lead.  Dr.  Thcmson 
has  therefore  very  properly  placed  black  tellurium  among  the 
species  of  lead.  (See  Bitellvrbt  of  Lead.) 
44" 
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Oed;(|«  Hfritulu,  W.     AallmoliK  Nitif,  a  Br. 
EbaBbotMdnl  Anlirapiij,  M.    StiMwi 

Contains  about  niaety-eight  per  cent,  of  antimony,  with  mi- 
nute proportioDR  of  eiher,  iron,  arsenic,  Alc,  vhich  are  acci- 
dental.    Symbol :  St,  or  Sb. 

8p.  Gr.  65— 6a     H.  =  30— 3-5. 

Of  a  tin-white  color,  but  by  exposure  becomes  tamiahed 
yellow.  In  nature  it  occurs  reniform  and  amorphous,  and  tb 
distincdy  lamellar  concretions,  bul  has  not  been  observed  crys- 
tallized. The  crystals,  however,  produced  by  fusion  are  read- 
ily recognised,  and,  being  the  identical  substance,  may  be 
assumed  as  the  same.  The  primary  form  of  these  is  an  Ob- 
tuse rhomboid  of  ll?"  15'  and  62°  45'.  It  posaessee  a  highlj 
perfect  cleavage,  with  a  splendent  metallic  lustre,  parallel  to  o, 
and  another,  though  with  a  minor  degree  of  lustre,  parallel  to  P. 


P  on  P iir  W 


Isdated  and  rubbed,  it  acquires  resinous  electricity.  It 
yields  to  the  knife,  is  somewhat  seciile,  and  easily  frangible. 
B  B,  it  fuses  readily,  and,  by  continuiog  the  heat,  may  be  eit- 
tirely  volatilized  in  the  form  of  a  grey  vapor;  but  if  the  fused 
mass  be  allowed  to  cool  slowly,  it  becomes  covered  with  bril- 
liant white  acicular  crystals.  When  alloyed  with  a  small  pro- 
portion of  arsenic,  the  vapor  has  the  odor  of  garlic.  Is  solu- 
ble in  nitric  acid,  leaving  a  whitish  deposit 

It  occurs  in  veins  traversing  gneiss,  in  Dauphin^,  with  the 
ores  of  antimony  and  cobalt;  at  Andreaaberg  in  the  Hartz;  at 
Allemontnear  Grenoble  in  Prance ;  at  Sahlberg  in  Sweden,  in 
reniform  masses  disseminated  in  calcareous  spar ;  also  in  Mex- 
ico. An  arsenical  variety  is  found  at  Allemont.  It  is  fre- 
quently associated  with  antimonial  silver,  from  which  it  may 
be  diKtinguished  by  its  comportment  BB;  and  is  generally 
accompanied  by  antimonial-ochre,  which  appears  to  be  pro- 
duced by  its  decomposition.  From  its  properly  of  hardening 
the  softer  metals,  antimony  is  employed  as  an  alloy,  particu- 
larly with  lead  and  tin ;  and  in  several  pharmaceutical  prepa- 
rations. 
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BERTHIEBITE' 
BattUerita,  ifsAvB-.    Baidingiritt,  S(rUi(r.    L;citH  Bartliieri,  D. 
BrtDBidarfl  Aovorfna. 

Buli>kur~".".'.'.'.".'."3l-3»!I!'""'!""!!!!30'3 

Iron 11-431. IIH) 

Zinc 0M7 M 

U<afntm !«H IH) 

IDO-TW  Bsnliiar.  m  Bertlilsr. 

Formula  by  R.aramelsb«rg  answeriag  to  the  first  analysis: 
8Sb+3Fe. 

Does  not  occur  crystallizeil,  but  is  found  in  masses  con- 
fusedly lamellar,  or  composed  of  indistinct  elongated  prisms; 
cleavage  parallel  to  the  axis  of  the  prism ;  color  dark  steel- 
grey,  inclining  to  pinchbeck-brown  ;  lustre  metallic.  It  fuses 
readily  B  B,  emits  rapors  of  antimony,  and  forms  a  black  slag 
which  acts  on  the  magnet.  With  fluxes  it  presents  the  indica- 
tions of  iron.  It  is  soluble  quickly  in  muriatic  acid,  with  dis- 
engagement of  sulphuretted  hydrogen. 

This  species  is  found  at  Chazelles  in  Aavergne,  associated 
with  quartz,  calcareous  spar,  and  iron  pyrites:  when  fused  it 
yields  antimony  of  such  inferior  quality  that  it  is  useless  as 
an  ore.  It  occurs  also  in  the  department  of  Creuae,  and  at 
Braunsdorf,  near  Freyberg,  in  Saxony. 

8ULPHURET   OF  ANTIMONY. 
FriiDiBtoidn]  AnliDODT  Qkiiu,  M.     Ocit  Antlmimj,  J.    Antlmaioa  Giia,  Hi  ti*iiiti 

SlilbiDc,  SisdnL    OnD9piwluan,  W.    AaLioolaeaBlfiut,  H.    BiiiiuiiDli^ld  oT 

Combination  of  salphur  and  antimony. 


HKHMThoiiHoii.      IMHOrroiut.  lOO-O  BergmiDn. 

These  numbers  correspond  very  nearly  with  one  alom  anti- 
mony, and  one  and  a  half  atom  sulphur.     Formula:  SiSl'i. 
Sp.  Gr.  43  — 4-6.     H.  r^  2  0. 

The  raassiTe  presents  a  long  columnar  composition;  and 
the  fibrous  variety  occasionally  exhibits  a  plumose,  woolly,  or 
felt-iike  appearance  :  this  last  is  the  federtrz  of  German  min- 
eralogists—  the  antimoine  8ulfur6  capillaire  of  Haiiy.  Color 
light  lead-grey,  sometimes  dull  externally,  often  iridescent. 
Primary  form  a  Right  rhombic  prism,  of  about  88°  30'  and 
91°  30'.    It  occurs  massive,  disseminated,  and  crystallized  in 

•  Nunod  bj  Iludlii|iiT  in  canipllintiil  to  lu  diKDiam,  PnTwH  BorlbiK  omtb. 
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rhombic  prisms,  Tariouslj  modiSed  and  termiaated ;  the  crys- 
tals are  sometimes  closely  aggregated  laterally ;  it  yields  read- 
ily  to  cleavage  at  right  angles  to  the  plane  h  of  the  rollowiDg 
figure,  with  brilliant  surfaces.  Brittle;  yielding  to  the  pres- 
sure of  the  nail;  soils  paper  black  when  rubbed  on  it;  and 
emits  on  friction  a  sulphurous  odor.  In  the  flame  of  a  candle 
it  melts,  even  when  in  considerable  masses  ;  fi  B,  it  is  absorbed 
by  the  charcoal,  and  gires  off  at  the  same  time  a  sulphorous 
odor  and  white  fumes. 


M'  on  M 88°  401 

H' on  c'2  or  M  OD  e2    .  .  145  30 

M' or  Hon  A IM  » 

M'  OD  i'  or  M  on  i  .  .  .  .  171  40 

M'on^ ITS  00 

c'2  on  f2 108  SO 

ft  on  e'2  or  e2 139  SO 

i'  or  i 1«1  80 


It  occurs  principally  in  veins,  which  in  some  places,  as  at 
Wolfsthal  in  Hungary,  are  almost  entirely  composed  of  grey 
antimony.  Felsobanya,  Schemnitz,  and  Cremnitz  in  Hun- 
gary, are,  however,  the  most  celebrated  localities  of  this 
species;  being  frequently  found  in  these  mines  in  distinct 
diverging  prisms  several  inches  in  length,  associated  with  and 
penetrating  crystals  of  barylea  and  other  minerals.  It  occurs  siso 
fibrous  and  laminated  in  Dumfrieshire ;  massive  in  Cornwall  in 
grauwacke  which  is  associated  with  trappean  rocks ;  and  com- 
pact, particularly  at  Magurka  in  Hungary.  At  St  Gothard 
it  occurs  in  Dolomite.  Immense  quantities  are  known  to  oc- 
cur in  the  Island  of  Borneo,  from  which  it  has  been  largely 
exported.  In  South  America  veins  of  sulphuret  of  sntimony 
are  found  in  the  feldspar  porphyry  of  Guarachiri,  eighteen 
miles  east  of  Lima,  also  in  the  southern  part  of  Fern,  oeai 
Tarapaca  and  Santa  Rosa.  —  Blake. 

In  the  United  States,  this  mineral  forma  a  narrow  vein  in 
primitive  rock  at  Carmel,  Me.,  and  waa  first  recognised  by 
M.  A.  A.  Hayes.  According  to  Dr.  Jackson,  it  occurs  sIm) 
at  Cornish  and  Lyme,  N.  H.,  associated  with  quartz  in  the 
oldest  argillaceous  slate  rocks. 

This  is  the  principal  ore  of  antimony  employed  for  com- 
mercial purposes,  and  it  is  prepared  by  simple  fusion.  It  is 
used  in  the  formation  of  several  alloys,  ia  the  fabrication  of 
types,  and  in  medicine. 
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thejederert  of  (he  Gemiang,  or  fialhtr  ore  lead,  also  culled  plurnou 
onftnumiiil  ore,  diSera  bul  little  rroin  the  above,  and  may  be  here  Intro- 
ditced  ai  a  Tarlety.  It  l«  formed  of  ]0Dg  flexible  cryitais,  hair-like,  tnd 
occupyini;  Ihe  druHTCBTitiea  of  quartz;  aonieliraea  resenibliiig  a  cobweb. 
Opakeiaofl  and  aectile.  Crystalline  farm  not  delermiaed.  ItcontaiDS,  by 
(he  analy^a  of  H.  Rose,  a  little  more  sulphuret  of  lead  than  Jaoieionlte. 
Occurs  at  Wolfaberg  In  the  eulero  Hartt,  and  at  Freyberg  sod  Breuus- 
dorf  in  Ssiony. 

JAMESONITE.* 

AiotoudBi  Afltlimnj  GliBce,  U.    ItiofanUt,  HtUmfw.    Lrcilai  acnlonHnii,  D. 

This  mineral  baa  been  analyzed  by  Pror.  H.  Rose,  and  bj 
Couat  Schaflgotsch.t 

Cnninll.  Cornwall.  EtlianadDra. 

suiphDi se-ts ana awBS 


...34-90... 


...3»-B7l 


lAld,  lion  and  line  O-OD O-l* ZilK....-  0-«l 

M-TS  Boh.  'HO-TS  Roh.  9B'4I5  BdiaO^cilKh. 

The  rormula  answering  to  these  analyses  is  thus  staled: 
4StSMt+3PISI.     This  supposes  the  iron,  copper  and  bUmutU 
lo  be  in  the  stale  of  sulphureta,  and  as  accidental  mixtures. 
Sp.  Gt.  5-5  — 5'8.     H.  =  20  — 2'5. 

Primary  form  a  Right  rhombic  prisin,  whose  lateral  faces 
are  inclined  to  one  another  at  angles  of  101°  2(y  and  78°  40^; 
cleavage  perfect  perpendicular  to  the  axis  of  the  prism,  less  so 
parallel  to  it ;  color  steel-grey ;  lustre  raelallic ;  streak  un- 
changed ;  aectile. 

Jemeaonite,  like  the  preceding  impedes,  occurs  both  in  aci- 
cdlar  diverging  crystals,  and  in  fibrous  masses  of  considerable 
dimensions.  lis  perfect  cleavage  perpendicular  to  the  axis  of 
the  prism  is  sufficiently  characteristic.  It  occurs  principally 
in  Cornwall,  associated  with  quartz,  and  minute  crystals  of 
Bournoniie;  occasionally  in  Siberia;  and  disseminated  in  oal- 
careous  spar  in  Hungary.  Also  at  Valenlia  d' Alcantara,  in 
the  province  of  Estremadura,  Spain. 

PLAGIONITE.t 
Ziatn.    (/'«n.\<*(.,  iil<.4».)    O.Kim.    (fUA,  mill.  OI.) 

This  mineral  resembles  Zinkenite,  though  its  characters  as 
described,  seem  to  entitle  it  to  the  rank  of  a  distinct  species. 

*  In  fa«i«  or  rroTtim  JaiogHW  of  Edlobatfb,  namtd  bj  Idsba. 

t  Raam»bb*iT'i  HudirViMrboab,  i.  3U. 

X  FrotB  Ua  Oiaak,  tlayinf,  oUiqMi  &Mi  ik*  fena  cf  ila  nrauk. 
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Its  constituentB  were  thus  determined  bj  H.  Rom,  and  If. 
Kudernatach : 


Boipbut ma .aj-4g 

»^  RoH.  V»W  KodMwtKb. 

AccordingloDr.  Thomaon,  it  is  a  compound  of  three  atoma 
sesquisulphide  of  antimony,  and  two  aloois  sulphuret  of  lead. 
Formula:  SStSi'l-HiPISl. 

Sp.  Gr.5-4.     H.  =  2S. 

Color  blackish-teail  grey.  Fracture  imperfectly  conchoidal. 
Slruclure  foliated  with  two  cleavages.  Brittle.  BB,  it  de- 
crepitates, and  fuses  readily  with  the  evolution  of  sulphurous 
acid,  oxide  of  antimony,  and  oxide  of  lead.  It  gives  no  traces 
of  copper.  With  carbonate  of  soda,  after  roasting,  a  button  of 
lead  is  obtained,  which  contains  a  little  antimony  and  silver. 

It  occurs  in  the  form  of  octahedrons  deeply  truncated 
on  both  apices,  at  Woifsberg  in  the  Harlz.  The  crystals 
have  been  described  also  as  oblique  four-sided  prisms. 

ZINKENITE. 
Prtf.  O.  Bail,  {Ptff  ■**»-,  TiL  91.)     Rian1|ihi>-uitiinaaili  of  Jnid,  71nu«.    LreiWa 

It  consists  of  the  following  metals: 

Wal(k1>«(. 

Coppgt 0-40 

gSWB.Rue. 

These  numbers  give  four  atoms  sulphur,  one  atom  lead,  two 
atoms  antimony.    Formula:  2StSl'l+PlSl ;  or,  as  staled  bj 

Raramelsberg,  PbSb. 

Sp.  Gr.  5-3  — 5-35.  H.  =  30— 3-5. 
Occurs  in  regular  six-sided  prisms,  terminsted  by  flat  six- 
sided  pyramids ;  the  fdces  of  the  prism  inclined  to  one  another 
at  an  angle  of  IW,  those  of  the  pyramid  to  the  correspond- 
ing faces  of  ihe  prism  at  102"  42'.  The  faces  of  the  prism 
are  usually  striated  deeply  in  a  longitudinal  direction,  those 
of  the  pyramid,  though  not  furrowed,  are  uneven.  Color 
steel-grey;  lustre  bright  metallic;  streak  corresponding  to 
the  color;  fracture  uneven;  no  traces  of  cleavage.  It  is 
soluble  in  nitric  acid,  yielding  an  immediate  precipitate  of 
white  antimony.  When  heated  alone  on  charcoal  it  decrepi- 
tates briskly,  and  melts  as  readily  as  grey  antimony;  smalt 
metallic  globules  are  formed,  which  are  entirely  volatile  on 
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the  blast  being  continued,  while  the  charcoal  is  covered  with 
B  white  coating  of  oxide  of  lead.  With  soda  it  yields  globules 
of  metallic  lead. 

Ziakeaite  occurs  in  the  antimony  mine  of  Wolfaberg  near 
Stolberg  ia  the  Hartz,  and  was  named  by  its  original  diaeov- 
erer.  Dr.  Gustavas  Roi^e,  in  honor  of  his  friend  M.  Zinken, 
(he  director  of  the  Anhalt  mines.  It  much  resembles  both 
grey  antimony  and  Bournonite  in  color  and  fracture,  but  may 
be  distinguished  from  them  by  its  superior  hardness  and  spe- 
cific gravity.  lis  crystals  are  aggregated  in  groups,  which 
present  a  columnar  composition,  and  occur  on  a  massive  vari- 
ety of  the  same  species  in  quartz.  Their  length  often  exceeds 
half  an  inch,  their  breadth  two  or  ihree  lines  ;  but  frequently 
they  are  extremely  thin,  and  form  fibrous  masses.  —  AUan't 
Manual. 

RED    ANTIMONY. 

Xatl>ipl>i«1u*n,  W.    AminsinB  0^<l«  Suiniri.  H.    Anlimoipe  lienje,  Br.    AnIiinoB 
Blaiide.  I.    frwulia  AatiiiHii>;-iri«Dil*,  J     Piitiaatlc  Parph  Blsnda,  U.    Canui* 

Combination  of  the  protoxide-uid  sulphuret  of  antimony- 

Anlimooj. 47-4i 

8  Ji'ISToc'. '.'.'.'.'.'.'.'.'.'.'.','.'.'.'.  '.v>~a 

'»i»  H.  Ra*. 

These  numbers  give  one  atom  oxide  of  antimony,  and  two 
atoms  sesquisulphuret  of  antimony.     Formula*.  St+2StSI'^. 
Sp.  Gr.  4  5  —  4-6.     H.  —  1  0  —  IS. 

Primary  form  an  Oblique  rhombic  prism,  whose  base,  ac- 
cording to  Mohs,  is  inclined  to  its  axis  at  an  angle  of  101°  Iff. 
Secondary  form,  the  primary  having  its  edges  replaced.  Cleav- 
age highly  perfect  parallel  to  both  sides  of  the  primary  prism. 
Surface  striated  longitudinally;  lustre  adamantine;  feebly 
translucent,  streak  brownish-red;  fuses  easily  on  charcoal,  by 
which  it  is  absorbed,  and  is  at  last  entirely  volatilized.  When 
immersed  in  nitric  acid,  i(  becomes  covered  with  a  white 
coating.  The  capillary  variety,  in  which  the  individuals  are 
so  interlaced  as  to  present  flakes  resembling  tindei,  is  distin- 
guished by  the  German  mineralogists,  under  the  name  of 
Zundererz  or  Tinder  Ore. 

By  reflected  light  of  a  cherrytred,  by  transmitted  light  of  a 
crimson  color,  but  commonly  tarnished  externally  with  a 
browuish  or  bluish  tinge,  or  is  iridescent.  It  forms  very  fine 
diverging  or  interlaced  ocicular  crystals;  has  a  shining  lustre, 
is  translucent,  and  brittle. 
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Red  antimoDj  occurs  in  veins  with  quartz,  BCconip&njriDg 
grej  and  white  antimony,  atMalazkanear  Poaing  id  Hungary; 
at  Braunadorf  near  Freyberg  in  Saxony ;  and  at  Allemont  in 
Daupbine.  The  principai  localities  of  tintUr  ore,  are  Claus- 
thal  and  AadreastMrg  in  the  Hartz. 

OXIDE  OF   ANTIMONY. 
WhiU  AaliBHM];.  WalnSiHeiflHin,  W.  AnlimalH  OryiU,  E.   AntlmalM Blmtu,  Br. 

Consists  when  pure  of  protoxide  of  antimony ;  but  uaually 
contains  silica  and  oxide  of  iron.     Symbol :  Sl 
Sp.  Gr.  65  —  56.     H.  =  35  —  3  0. 

Color  snow-white,  yellow,  or  grey,  sometimes  peach-liiossom 
red.  Primary  form  a  Right  rhombic  prism  of  137°  43'  aad 
42°  17'.  Generally  in  tabular  and  acicular  crystals,  in  diverg- 
ing groups;  more  rarely  massive.  Principal  cleavage  highly 
perfect  parallel  to  the  lesser  diagonal  of  the  prism;  lustre 
between  pearly  and  adamantine;  translucent;  streak  white. 
It  melts  very  easily  B  B,  and  is  volatilized  in  the  form  of  a 
white  vapor.  With  borax  it  forms  a  glass  which  appears  yel- 
lowish while  hot,  but  becomes  almost  colorless  on  cooling. 
Soluble  in  nitro-muriatic  acid. 

Beautiful  varieties  of  aggregated  tabular  crystals  occur  with 
other  ores  of  antimony  at  Przibram  in  Bohemia;  the  acicular 
variety  is  found  at  Braunadorf  in  Saxony,  Malazka  in  Hun- 
gary, and  at  AllemoDt  io  Daupbine. 

ANTIMONIAL   OCHRE. 
BpiMiflui  0«bn,W.    Aitlnoina  Oijdi  Tamui,  H.    ABtiDOBokgr,  L.    Stihicea- 

Combination  of  oxygen,  antimony,  and  water. 
Sp.  Gr.  3-7  — 3-8. 

Occurs  in  earthy  massea  of  a  yellow,  grey,  or  brownish 
color.  Dull ;  soft  and  friable  ;  streak  grey  or  yellowish-while. 
Upon  charcoal  it  does  not  fuse,  but  forms  a  slight  antimoniai 
sublimation;  and  yields  water  in  the  matrass.  With  borax 
or  salt  of  phosphorus  it  comports  itself  like  oxide  of  antimony ; 
with  soda  is  reduced. 

This  substance  is  found  associated  with  the  sulphuret  and 
other  ores  of  antimony  at  Bruck  in  Rhenish  Prussia;  in  Nas- 
sau; in  the  Erzgebirge  of  Saxony;  and  in  Gallicia  in  Spain, 
where  prisms  of  the  sidphuret  are  frequently  observed  partly 
changed  into  antimoniai  ochre.  It  accompanies  the  sulphuret 
from  Borneo.  According  to  Moha,  it  is  the  product  of  th« 
decomposition  both  of  native  antimony  and  the  sulphuret 
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ANTIMONPHTLLITE. 
Bniamtt.    (Sirui>w>  JUrH-£lnl«(,18^B,^aS.) 

Sp.Gr.  4025.  H.  =  10  — IS. 
Crystallized  in  iliin  unequiangular  eix-aided  prisras,  of  a 
greyish- white  color;  lustre  pearly,  inclining  to  adsmRntine; 
ttanslucenl;  sectile;  and,  when  in  thin  laminR,  flexible  like 
talc.  Contains  oxide  of  antimony,  a  cc^ious  precipitate  of 
which  is  thrown  down  from  its  solution  in  muriatic  acid  by 
water.  Specimens  of  this  mineral  are  preserred  in  the  collec- 
tions of  Dresden  and  Halle,  but  their  locality  is  unknawn. 

NATIVE  LEIAD. 
Lead  is  described  aa  occarring  in  the  metallic  state,  in 
small  masses,  in  the  lavas  of  the  island  of  Madeira,  and  other 
Tolcanic  districts,  forming  the  natitJt  lead  of  some  mineralo> 
gists.  It  has  lately  been  foand  in  the  neighborhood  of  Alston, 
in  Cumberland,  occurring  in  small  globular  masses  imbedded 
in  galena,  and  a  slaggy  substance,  accompanied  by  red  oxide 
of  lead,  blende  and  quartz.  The  vein  in  which  it  is  found, 
traverses  limestone.  It  is  said  that  the  lead  mines  of  Michi- 
gan, near  Anglaise  river,  have  furnished  ^wcimens  of  the 
native  metal. 

SULFHaSET  OP  LEAD. 

GALENA. 

Gilau.    BlaiiliBi,  W.    Ftomb  SdIAit*,  H.    OdiM,  Bt.    Uid  GlueajJ.    Haialw- 

dni  L«il  dUnci,  H.    Bltitbimlt,  Bmmimmm.    riaaimm  Otltan,  Lam.    Tlambiu* 

Its  composition  is  shown  by  the  following  analyses : 


BM  Bagdtnt.  99^  Wulruli. 

L«d„ B4-S3 81 

Bnlphnr 13^1 U 

Outnuu  oriima CHH 1 


It  consists  of  one  At.  lead,  one  At  sulpbar  =  8655  lead, 

13-45  salphur.    la  Beudant's  analysis  the  Mlver  is  included 

with  the  lead,  nving  the  same  result.    Formnla :  PlSl,  or  Pb. 

Sp.Gr.7-4  — 7-6.    H.  =  2-7. 


i:'s:'3? 


of  Naw  Torfc,  p.  «     Ika  ^mlBn  m  lta«  Uimla,  St.  Uwnnoa 
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Silrer  is  very  frequently  found  mised  with  galena,  and  in 
extremely  Tarisble  proportions;  its  prescace,  boweTer,  which 
can  only  be  ascertained  by  cupellatioa,  does  not  influence 
either  the  physical  or  exteinai  characters  of  the  species  in  any 
way.  Externally  of  a  lead^rey  color,  occasionally  blackish- 
grey  ;  sometimes  iriaated  superficially.  Primary  form  the 
Cube.  It  occurs  crystallized  in  the  cube  and  regular  octa- 
hedron, and  in  some  of  their  varieties j  structure  lamellar; 
cleavage  parallel  with  the  planes  of  the  cube,  highly  perfect 
and  easily  obtained;  the  fractured  surfaces  possesa  a  brilliant 
metallic  lustre.  It  also  occurs  in  amorphous  masses,  possess 
ing  a  curved  lamellar  structure;  frequently  granular,  consist- 
ing of  small  crystalline  plates  irregularly  disposed  in  regard  to 
one  another;  and  sometiraea  almost  compact,  yielding  a  flat 
conchaidal  fracture,  and  presenting  little  lustre.  A  beautiful 
iridescent  tarnish  is  frequently  observable,  which  is  confined 
however  (as  in  some  other  minerals)  to  the  secondary  forms ; 
the  faces  of  the  octahedron  appearing  iridescent,  while  those 
of  the  cube  are  not. 

B  B,  it  first  decrepitates,  but  when  heated  with  precaniion 
it  melts,  and  yields,  after  the  sutphnr  has  been  driven  off,  a 
globule  of  metallic  lead.  It  is  partly  soluble  in  nitric  acid, 
and  leaves  a  white  residue. 


Fig,  I,  fh«prim>rri  ■  cab«.    Fig.  2,  tb«ume,  or  which  the  •olid  an- 

eefl  ire  lepliced  by  triaogular  p]*nea,  tormiog  Ihe  piiMce  into  the  rcRa- 
r  DctxhedroD,  fig.  8,  In  wiiieh  these  pisnei  an  coiapiote.  Fig.  4,  the 
oclihedroD,  hiviog  Ihe  edges  repliced.  Ftg.  S  :  in  Ihii  eich  edge  of  the 
octihedroD  ia  bievelled,  or  repi«ced  by  two  planet. 
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Galena  ia  a  niiDeral  of  very  frequent  oconrreDce,  fbrming 
veins  and  beds  both  in  primary  and  secondary  rocks.  Veins 
in  gneiss  are  its  repOBilories  at  Freyberg  in  Saxony ;  veins  in 
primitive  limestone  at  Sala  in  Sweden;  and  veins  in  day-slate 
at  Clausthol  and  Neudorf  in  the  Hartz,  Przibram  in  Boliemia, 
and  elsewhere.  The  grauwacke  at  Leadbills,  and  the  kilUs  of 
Cornwall,  are  equally  interspersed  with  veins  of  galena ;  and 
the  rich  repositories  of  Derbyshire,  Cumberland,  and  the 
Dorlhern  diatricts  of  England,  as  well  as  those  of  Bleiberg,  and 
the  neighboring  localities  in  Carinthia,  are  contained  in  tran- 
sition or  mountain  limestone.  The  general  forms  of  its  cry^ 
tals  are  the  cube  and  octahedron,  with  various  iDterveoing 
'  moditicBlions.  Individuals  of  very  large  dimensions  have  been 
obtained  at  DuClon  and  Alston  Moor  in  Cumberland;  at 
Pfaflenberg  near  Neudorf,  and  at  Andreasberg,  in  the  Hartz ; 
in  Transylvania  and  Saxony,  and  from  Nertschinsky,  Siberia. 
Leadhills  is  its  principal  Scottish  locality,  though  it  has  been 
noticed  also  in  large  octahedral  crystals  near  Jnverkeithing  in 
Fifeshire,  at  East  Calder,  the  Isle  of  Isla,  and  elsewhere.  It 
is  associated  in  the  English  localities  with  calcareous  and  fluor 
^ars,  with  blende,  calamine,  harytea,  witherite,  and  pearl  spar ; 
in  Greenland  with  cryolite  and  sparry  iron.  —  Allan's  Maauai. 

In  the  province  of  Coquimbo  in  Chili,  sulphuret  of  lead 
occurs  associated  with  the  carbonate  and  red  oxide.  At 
Guancavellica,  in  Peru,  large  veins  of  it  are  extensively 
wrought.  It  ia  found  also  near  Cocina  in  the  district  of  Tara- 
pacha,  and  at  Conchi  in  Bolivia. — Blake. 

The  compact  variety  chieH;  occurs  at  Freyberg  in  Saxony, 
in  the  Hartz,  Carinthia,  and  at  Leadhills.  The  galena  found 
near  Beat  Alston,  Cornwall,  contains  from  eighty  to  one  hun- 
dred and  forty  ounces  of  silver  per  ton  of  lead. 

Probably  the  most  extensive  lead  mines  in  the  known  world 
are  those  found  in  the  western  section  of  the  United  States, 
particularly  in  Washington,  Jefferson,  and  Madison  counties, 
Missouri;  and  at  Galena,  in  the  north-west  part  oflllinois ;  in 
Iowa,  and  the  territory  of  Wisconsin.  According  to  School- 
craft, who  first  carefully  examined  these  deposits,  galena  is 
found  in  various  places,  from  the  Arkansas  river  to  the  North- 
western territory,  in  which  are  found  the  important  mines  of 
Prairie  du  Chien,  once  worked  by  the  Sacs  and  Fox  Indians. 
The  ore  is  in  irregular  masses,  principally  in  limestone,  or  im- 
bedded in  clay,  in  which  are  found  numerous  detached  masses 
of  quartz,  sulphate  of  bary  tes,  besides  carbonate,  and  sulphuret 
of  zinc.  It  is  so  abundant  that  the  miners  never  extend  the 
shafts  to  a  great  depth,  but  usually  penetrate   about  twenty 
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feet  through  a  tenacions  mass  of  red  clay,  inlo  a  stratam  eon- 
aiflling  of  crystalline  particles  of  carbonate  of  lime.  Tbn 
etratum  ia  nearly  horizontal,  and  variea  in  thickness  from  six 
to  twenty  feet.  It  is  succeeded  by  red  clay,  &c  similar  lo 
the  Buperficisl  stratum.*  "  The  limestone  presents  rerlicti 
fissures,  which  are  filled  vith  clay  and  masses  of  lead  ore, 
and  they  open  into  what  appear  to  hare  been  large  caTes,  which 
are  encrusted  by  galeua  upon  the  sides,  roof  and  floor.  These 
cares  are  of  large  size,  large  enough  to  admit  wheelbarrows  w 
carts,  and  the  incrustation  of  a.  foot  or  more  of  galena  around 
their  walls,  affords  no  small  profit  to  the  proprietors  and  miners."t 
The  La  Motte  mines  are  the  oldest  and  richest  in  Missouri ; 
were  discovered  in  1730,  and  were  worked,  under  the  Spsnish 
gorernment,  long  before  the  country  came  inlo  tbe  possessioa 
of  the  United  States.  The  ore  yields,  in  the  large  way,  nearly 
■erenty  per  cent.,  a  considerable  portion  being  lost  in  tbe  pnv 
cess.  In  1S22,  the  annual  product  had  been  upwards  of  tbree 
million  pounds  of  lead.  From  that  time  to  1833,  the  a^r&- 
gate  amount  was  sixty-three  million  eight  hundred  and  forty-five 
thousand  seven  hundred  and  forty  pounds.  In  1B43,  there  were 
shipped  from  Galena  and  Dubuque,  and  the  other  points  on 
the  upper  Mississippi,  fire  hundred  and  sixty-three  thonsand 
seven  hundred  and  Ihirly-one  pigs  of  lead,  weighing  thirty-nine 
million  four  hundred  and  sixty-one  thousand  one  hundred  and 
seventy-one  pounds,  and  valued  at  $937,203. 

The  galena  at  the  Mineral  Point  lead  mines,  Wiacooain, 
sometimes  assumes  the  form  of  the  fossils  contained  in  the 
limeatcHie.  One  specimen  is  a  limestone  cast  of  the  Pleura- 
tema  angtilata  (Sowerhj),  of  which  the  upper  part  of  the  spine 
is  pure  galena.  There  can  be  perceived,  between  the  cast  and 
its  matrix,  a  thin  plate  of  galena  answering  to  the  space  filled 
by  the  original  shell,  which  has  thus  evidently  been  replaced 
by  the  snlphnret  of  lend.  Another  is  a  pure  ealena  cast  ofa 
large  Turrilella;  and  there  is,  besides,  a  specimen  consisting 
of  cubic  crystals,  through  which  a  thin  valve  of  Strophomena 
is  inserted  edgeways,  shewing  that  the  lead  had  formed  and  crys- 
tallized around  it;    it  is  silicified,  and  very  thin  and  delicate.^ 

There  are  numerous  other  localities  of  sulphuret  of  lead  in 
the  United  States,  but  they  are  of  little  comparative  importance 
in  a  commercial  point  of  view.  At  Rossie,  St.  Lawrence 
county,  N.  Y.,  large  sums  hare  been  expended  in  working  the 

•BnBchiialcTan'iviswarihsLiiidUinMorHlnairi.    Abo, > papir bjr Di. K. Juk*, 
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Parish  and  other  mines ;  and  in  1833  apwards  of  three  raillion 
pounds  of  lead  were  obtained  from  them,  but  at  present  these 
mines  are  abandoned.  They  hare  afforded  uncommonly  large 
and  beautiful  cryatds,  richly  grouped  with  calcareous  spar,  and 
iron  and  copper  pyrites,  celestine,  etc.  At  Martinaburg, 
Lewis  county,  N.  Y.,  crystals  are  found  similar  to  fig.  2  and  3, 
and  sometimes  with  only  one  of  the  solid  angles  of  the  octahe- 
dron replaced.  At  Lowville,  they  are  associated  with  green 
fluor,  and  six-sided  prisms  of  calc-spar.  Fine  specimens  were 
formerly  found  at  Perkiomen,  Penn.,  associated  with  several 
salts  of  lead.  It  occurs  also  at  Southampton,  Alass.,  at  Eaton 
and  Shelburne,  N.  II.,  and  Lubec,  Me.,  with  sulphu ret  of  zinc 
and  iron  pyrites.  Sereral  mines  of  lead  have  been  opened  in 
Connecticut.  That  at  Brookfield,  according  to  Shepard,  is 
contained  in  white  limestone,  and  is  associated  with  blende 
and  calamine.  That  at  Monroe,  yields  an  ore  very  rich  in 
silver,  containing,  by  Prof  Silliman's  trials,  from  2  to  35  per 
cent,  compared  with  the  metallic  lead.  The  only  mine  at 
present  wrought,  besides  those  in  the  western  States,  is  that  of 
Davidson  county,  N.  C.,  where  the  ore  promises  to  be  abun- 
dant and  richly  remunerate  the  proprietors.  It  is  here  associated 
with  carbonate  and  phosphate  of  lead,  and  native  silver. 

SrscDLAR  GALENA.— Flomb  suiruri  ipeculaire,  H.  consiitB  o{  mi 
extremely  Ihia  coating  of  lead  an  quKrlz,  or  aome  other  aubstance,  and 
exhibit!  an  appearance  of  polbh,  and  a  lustre,  Trom  which  the  name  of 
Slickauide,  or  lookinc  jlaaa  lead  ore,  haa  been  derived.  It  is  found  prin- 
dpally  In  tbe  mlaei  of  Derbyabire. 

Blue  Lead.  —  Blau  Illelerz,  W.  Flomb  aulfarA  priimatique  eplc^e, 
H.  Flamb  bleu,  Br.  Plomb  oolr,  BL  Thla  ia  evidenll;  paeudoirarpboua 
of  phmphals  at  lead.  It  occur*  maa^Te,  likewise  Id  alx.^ded  priaiiia  of  a 
color  between  lead'grey  and  iodigo-blue,  which  aometliDea  ire  narrower 
near  the  termlnationi  than  aenisa  the  middle,  and  which  are  aupeTGciaily 
dull  and  rough  ;  (he  fracture  ia  even,  or  flat  conchoidal,  with  a  gllmmermg 
metallic  luatre  ;  It  lasott,  Mmewhat  aectile,  and  eaiity  frangible.  Specific 
gravi^  G'4.  It  haa  beea  found  at  Zschoppau  In  Saxony  i  at  Huelftoel 
near  Paullaouen  In  France,  accompaoylDg  carbonataa  of  lead  and  copper  ; 
and  in  the  mine  of  Huel  Hope  In  Cornwall.  The  prianu  Internally  con- 
fiat  of  fibrous  galena,  occaaionally  mixed  with  a  translucent  subatance,  of 
a  rich  browp  color  by  tranamitted  light,  and  ereatly  reaembling  aome 
varietiea  of  phosphate  of  lead  ;  or  Ihey  consist  almost  wholly  of  Ibis  auli- 
tlance,  the  aurfuce  only  appearing  to  have  passed  into  the  aulphurel; 
'Other  specimens  coDalil  of  remarkably  compact  galena,  and  they  all  bear 
the  external  appearance  of  Ihe  ordinary  eulphuret  of  lead. 

Oalena  la  diatinguiahed  from  plumbago  by  Its  weight,  and  by  ita  not 
aflbrding  distinct  tracea  on  paper  ;  from  sulphuret  of  molybdena  also  by  iti 
structure,  which  is  never  foliated  ;  and  from  the  brilliant  metallic  varieties 
of  blende,  by  the  surfaces  of  lis  crystals  reaumlng  their  lustre  instantly 
when  breathed  upon,  while  those  ol  blende  remiin  dull  for  aome  time. 

The  Suj.i>HnKET  of  Lead  and  AitTiuony,  and  Ihe  Sui.fhubkt 
or  Lead,  AHrrHoni,  akd  Silveb.,  may  be  classed  with  this  ipeciea , 
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S34  RAnri  hetalb  and 

tbc  dtfiersDca  In  their  cfaemlol  compodtioD  beiBf  tMifldemt  todMngolib 
tbem  olherwUe  iLaii  u  Tirietiei. 

SvLpaUBKTTID  SuLFHATK  OF  LSAO.  —  If  Birthj,   of  TUUHU  Colon 

from  pure  irbile  Id  a  deep  letd-grey,  ind  to  highly  fnflimmible  u  lo  take 
fira  aod  burn  on  beioE  held  In  the  Same  of  ■  candle.  It  occnn  hi  tb« 
Dullon  lead  minea,  in  Oie  midst  of  the  regular  Tclna.  It  b  merely  a  nlx- 
lure  al  lulphur  nilh  lulphate  of  lead.  Contaiu,  bjr  analy^  of  PreL 
JohD9taa,*au1phur8-Tl,>u1phite  of  leadM'SS. 

The  SiiPi:a(oi.pBtrKXT  of  Lijd,  of  Dr.  Thomaoo,  fitim  Hie  North 
of  Eoglaod,  containiof  CMDBion  galena  96-21,  <^  sulphur  I-T8,  or  Mvea 
At.  le«d,  eight  Al.  Bulphur.  BB.oncharcoal,  it  bums  with  a  blue  flame, 
then  deovpTtatea,  melta, aod  leavea  a  globule  eTnetaUielead.  Heated  In 
•  glan  tube  the  aulphur  aubllmea,  and  the  common  galena  remuoa. 

AxoairrirEBOna  GAi.anA  la  notsuppoaed  to  be  aaalomtc^coinblnatloo, 
ai  the  medmeiw,  on  antlyni,  give  very  diOeTent  propvrtieita  of  ailTer. 

The  lead  minea  of  Great  Britain  produce  anaually  from  forty-five  to 
fbrty-elght  thouaaad  lona  of  amelled  lead,  which  is  priadpally  obtained 
from  the  (ulphuret. 

COBALTIC    GALENA. 

CatalUoOOaBi,orCoUliicLwlG1u>«,J.uidll.    CobkltlilsiHi,  SHaun.    PIbb- 

liitn  CabahieiH,  IX 

Sp.  Gr.  S'44.    Sofl  aDd  aectile. 

Contains  lead  62'89,  arsenic  S3-47,  sulphur  047,  iron  3-11, 
cobiJt  0-94,  arsenical  pyrites  |-44  (the  loss  of  9-76  being  at- 
tributed to  intermixed  calcareous  spar)  —  Du  Menil.  Formu- 
la, supposing  the  lead  and  arsenic  only  as  essential,  PIAa.  It 
occurs  in  minute  moas-tikc  groups  of  crystals,  or  clearable 
masses.  Color  lead-grey,  inclining  to  blue;  opake;  lustre 
metallic  and  shining.  Soils  a  little.  Splits  into  fragments  B  B, 
and  communicates  a  smalt-blue  color  to  glasa  of  borax. 

It  occurs  in  a  vein  of  clay-slate  with  bronn  spar,  traTersinjr 
graunacke,  at  Clausthal  in  the  Hartz. 


Tciplt  Salphm 


BOURNONITE.t 

.«  Speiwkitn.  W.   BjHO 
A^fnnflbti   AatlDouj-Gtaac*,  dr  B 


Combination  of  snlpburet  of  lead,  aulphuret  of  copper,  anil 
sulphuret  of  antimony. 

ClawlbiL       Pr<iir«Bb»t.  Coninll.  Haiioi. 


fiT-aoKltp.10IKMH.KoH.   SMSaiilhua. 

fi7-es  BttcbatL      WSt   "OJ- 

who  pT.  U  tm  ■«•  or  XUddliOBI,  ftom  tlH  p>rf.h  U 

0  Int  dHciibed  ibi.  mlB.nl,  ..4 

1  Co™«Il  in  wbicb  il  .u  rooHU 
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The  mean  of  the  above  onalfBes  givee  the  fidlowiag  aambers : 


These  numbers  obTiously  correspond  with  three  At.  sulphur, 
one  At  antimony,  one  At.  lend,  one  At.  copper  :  or,  ihemiafr 
ral  is  composed  of  one  At.  StSl,  one  At  PISl,  one  At  CpSL 
Formula :  StSI+PlSi+CpSI. 

Sp.  Gr.  5-79— 5B3.     H.  =  2-5— 3-0. 

Color  approaching  to  steet-grey,  with  a  shining  lustre ;  but 
occasionalJy  the  crystals  sppear  of  a  dull  lead-grey,  with  a 
tinge  of  black.  Primary  form  a  Right  rectangular  prism.  It 
occurs  crystallized  in  this  form,  Tariously  modified  ;  strncture 
lamellar,  aflbrding  cleavage  planes  parallel  to  the  lateral  faces 
of  the  primary  and  both  its  diagonals  ;  fracture  uneven  or  flat 
coDchoidsl,  with  a  brilliant  metallic  lustre  ;  it  is  very  brittle, 
and  yields  to  the  pressure  of  the  nail,  B  B,  it  decrepitates, 
then  melts,  emitting  a  white  sulphurous  vapor,  afler  which 
there  remains  a  crust  of  sulphuret  of  lead,  enclosing  a  glohule 
of  copper.    Readily  soluble  id  heated  nitric  acid.* 


fig,  1,  B  reetngntir  prinn,  of  which  the  literal  edgea  are  replaced, 
eoaTerdni*  the  crystal  into  in  eight-sided  prism.  In  Gg.  3,  two  imposite 
edgea  of  eich  tenninil  plsoe  are  repbced  by  plines  InclinlDa  oa  tbe  ter- 
minal planes,  ao  aa  to  reduce  them  greatly.  Fig.  8,  a  made.  In  which 
two  cryttali  aloiilat  to  Gg.  I!,  but  elongated,  croa  each  other. 
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The  most  magnificent  cryatals  of  Boarnonite  are  found  in 
the  mines  of  Neudorf  in  the  Hartz,  where  they  occaaionallj 
exceed  an  iach  in  diameter.  It  occurs  accompsaying  quartz, 
fablerz,  and  phosphorescent  blende,  at  Kapnik  in  Transylrania, 
in  compressed  crystals,  which,  from  their  peculiar  macled 
arrangement,  produce  the  variety  termed  in  German  radelerx 
01  wheel-ore  (usually  called  cog  toheel-ore) ;  also  with  pearl 
spar  and  quartz,  at  a  mine  near  Servos  in  Piedmont;  at 
BrauDsdorf  andGersdorf  in  Sazonj;  atClauathal  and  Andreas- 
berg  in  the  Hartz  ;  in  some  of  the  gold  mines  of  Hungary  and 
TraQsylrania ;  in  Pera;  in  Mexico,  and  in  Cornwall. 

Prisuatoidai.  Copper  Glance.  — PHsmitoidil  Copper  Gluce.U. 
Prismatic  An Umotiy- Glance,  1.  Cuivre  Sulfurt  Pri»niBtaIde,  Jfecktr. 
Conttini  leid  2B-B0,  sulphur  6-60,  (nlimony  16.66,  araenic  6-04,  copper 
1786,  iron  1-40  —  &Aro«CT-.  Specific  m»ilj  8-7  — B-a  HinineM  = 
2-0  —  8  0.  Primary  forin  ■  Rf^rht  rhombTc  prism,  cleavtble  pinllel  to  tha 
tils  in  the  direciioD  of  the  small  diaganil  of  the  base.  It  ii  generally 
Kunewhit  decomposed,  externally  coated  witb  oiide  of  IroD,  and  when 
fresh  Tractured,  prewnts  a  blackish  lead-grey  color.  B  B,  il  ^vfs  very 
nearly  the  same  reaulla  as  Bouroonile.  II  occurs  with  carbonue  of  iron 
at  Sl  Gertraud,  near  Wolfsberg  in  Carintliia. 

NATIVE    MINIUM. 
Killn  Ulniam,  amOtn,    Fl»b*  OijM  So«f<,  B. 

Color  aurora-red,  mixed  with  yellow,  similar  to  that  of  fac- 
titious minium.  It  occurs  amorphous  and  pulverulent,  but 
when  closely  examined  exbibils  a  cryslalline  structure.  B  B, 
on  charcoal,  it  is  first  converted  into  litharge,  and  then  into 
metallic  lead.    It  ia  supposed  to  be  an  oxide  of  lead,  and  to 
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•tise  Irom  the  decompoBition  of  galena,  in  reins  of  which  it 
commonly  occurs.  According  to  Mr.  Smithson  it  posseaaes 
the  properties  of  sesquioxide  of  lead. 

It  ia  found  in  Grasaington  Moor  in  Craven,  and  at  QrasshiH 
Chapel,  in  Weirdale,  Yorkshire.  On  the  continent,  ueu 
Baden wei  1  le r ;  and  in  Siberia. 

At  the  lead  mines  in  Weythe  coanty,  Virginia,  according  to 
Prof.  W.  B.  Rogers,  red  oxide  of  lead,  mixed  with  a  small 
proportion  of  yellow  oxide,  haa  until  lately  been  miataken  for 
ferruginous  clay  and  disregarded,  but  it  ia  now  highly  valued 
for  ita  product iveuess  in  metal. 

RELENIUBET    OP    LEAD. 

SilanblaL    namli  Bakniuri,  L»r.    Cliniihilis,  ««ifaC    BakDlaloTlnd,  TVhw. 
PIudIuui  BaJenicai,  D. 
Clmutbil.  TUkaiod*.  Aidsh. 


W»... 


90-1111  Tsrnai.*         0»^  H.  Rom. 

It  is  obviously  a  simple  aeteniuret  of  lead.     Formula :  PlSel. 
Sp.  Gr.  82  — 88,  Haidinger;  6-7—68,  Silliman. 

Cryatalline  form  unknown.  Color  lead-grey  inclining  to 
bluish;  lustre  metallic;  cleavage  indistinct;  fracture  granular 
and  Bhining,  Bears  considerable  resemblance  to  tine  granular 
galena.  B  B,  on  charcoal,  it  is  quickly  decomposed,  and 
affbrda,  besides  the  usual  phenomena  arising  from  the  preaence 
of  lead,  the  odor  of  decayed  horse-radish,  a  brownish  matter 
being  at  tbe  same  time  deposited  on  the  charcoal ;  heated  over 
the  flpirit-lamp  in  a  glass  tube  closed  at  one  extremity,  tbe 
selenium  almost  instantly  sublimes,  and  forms  a  red  ring  within 
the  tube,  at  the  open  extremity  of  which  its  peculiar  odor  is 
Tery  perceptible.  It  is  a  rare  substance,  occurring  only  in  the 
massive  state  in  veins  of  hematite,  near  Clatwthal,  and  Tilke- 
rode  in  the  Hartz,  sometimes  with  particles  of  native  gold. 
It  was  discovered  by  M.  Zinken  in  1823. 

At  the  Liter  locaOtj  tbe  tbllowlDg  compound*  have  likewise  been  net 
wllb. 

I.  Seleitiitret  or  Lead  asd  CorpSH.  —  Lead  4T-4S,  cupper  IS '45, 
MUolura  a4'26,  lilver  1-23.  ~  Rett.  Specific  gnvltj'  T'O.  Occur*  in 
■morphoua  Diusei  of  >  leid-rrey  color.  Ii  ductile  and  seelile.  Fu*ei 
readily  B  B,  yielding  oxide  3  lead,  lad  reddish  metiUic  gnlne.  Acted 
upon  by  nitric  acid. 

This  minenl,  Siliniurt  evivrt'plambique,  his  been  finind  by  M.  EerS' 
ten,  at  the  Fredericksglacii  mtiie  near  Hildbourghauien,  with  leleniet  of 
lead. 

•Iibtrt  (HmdwiwIeAiica,  iL  140)  cnditi  thli  uiljiia  la  Sugowjar,  ud  nOn 
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2.  Selexiubet  of  Lead  and  Cobalt.  —  Letd  6rB2,  cobllt  9  14, 
■eleoium  31-42,  iranO'45.  —  H.  Roie.  S|>eclGe  gravity  T-697.  Has  much 
the  aspect  of  seleniurel  oriead.  Glvei  offin  the  ckMed  tube  >  aDbtinititki) 
of  Belenium,  aud  exhibits  with  th«  fluie*  the  r«->ctlaa  of  eatnJt,  by  coImv 
Ing  theia  blue. 

8.  Seleitiuret  or  Lead  and  MKRccKr. —  Lead  KSei,  mercury 
16'S4,  selenium  2i-97.  — H.  Hott.  Specific  gravity  T-S  —  T-8T.  Exhibits 
a  very  distinct  cubical  cleavaf;e.  Id  Ibe  matrau  yields  ■  crystaltioe  subli- 
mation of  the  eeleniuret  or  mercury. 

The  Qtat  variety,  accordiog  to  Dr.  Thooissa,  cddsuU  of  dim  AL  selcuiet 
of  lead,  eight  At.  aeleniet  of  copper ;  Iheiecood  offive  ALaelemetoTleBd. 
one  At.  Beleniet  or  cobalt ;  the  Ihit^  of  three  At.  seleniet  of  lead,  one  At. 
•esqulseleaiet  of  mercury.     See  (able  of  formulaa. 

PLOHBGOMME. 
BlaifuumJ.     HrdnDi  Aluminili  of  Lead,  Smctm.     Plomb  Hj^ro-AlnmiiHiit,  &. 

BeulumiiuU  ot  Jaul,  Ta^iun.    Cnnului  rainifbiiiui,  B. 

Combiaatioo  of  the  oxide  of  lead,  alumina,  and  water. 

UusUlHl.  AUHH. 

PnUnid*  oriwL 40^4 fi^....l 

AJuaalH ST-M 1»44....S^ 

Wu>r lew ,1»91....»« 


aen  BaneUiH. 

Suppoeiog  th«  alumiaa  to  act  the  part  of  an  acid,  it  is  an 
aluminaie  of  lead,  as  thus  atomicaJI;  expressed  by  Dr.  Thom- 
son: PIA19-WAq. 

Sp.Gr.  6-425.    H.  =  40— 50. 

This  mineral  is  of  a  yellow  color,  sometimes  tinged  nith 
brovm.  It  occurs  in  small  reniforin  masBes,  composed  of  manj 
coQcentric  spherical  layers,  which  are  externally  splendent, 
often  resembling  mamroillated  chalcedony,  sometimes  possess- 
ing a  degree  of  pearly  lustre  on  tbeir  inner  surfaces,  and  occa< 
sionally  irisated.  The  concentric  layers,  when  broken  across, 
are  without  splendor,  and  rarely  present  slight  appearances  of 
a  radiated  texture,  but  are  without  any  regular  crystalline 
structure.  Fracture  concboidal ;  translucent.  When  suddenijr 
heated  it  decrepitates  violently ;  but  when  approached  with 
caution  it  becomes  white  and  opake,  although  it  does  not  fuse. 
With  boras  it  forms  a  colorless  transparent  glass,  but  without 
reducing  the  leail,  which,  however,  is  effected  on  the  additirai 
of  soda.     It  acquires  negative  electricity  by  friction. 

It  was  supposed  to  occur  only  at  Huelgoet  near  Foullaoaen 
in  Brittany,  associated  in  clay-slate  with  galena,  blende,  and  iron 
pyrites.  But  more  recently  it  baa  been  brought  from  Nussiene 
in  the  neighborhood  of  Beaujeu,  in  France.  There  are  certain 
Tarieties  of  mammillated  Meade  to  which  it  bears  much  resem- 
blance. 
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BITELLURET  Or  LEAD. 


This  IB  the  mlaeral  from  Alt&i,  first  described  and  analyzed 
by  Pror.  G.  Rose,  and  hitherto  classed  with  black  tellurium. 
Its  coDstituents  were  found  by  him  to  be  as  follows : 


If  we  include  the  silver  with  the  lead,  the  atoms  of  lellurinra 

are  almost  exactly  twice  those  of  the  lead.     Formula  :  PITH. 

Sp.  Gr.  S-150.      H.  not  stated. 

Color  tin  white,  very  similar  in  appearance  to  that  of  native 
antimony,  sectile,  easily  reducible  to  a  tine  powder.  B  B,  on 
charcoal,  gives  a  blue  tinge  to  the  flame.  In  the  reducing 
flame  melts  into  a  bead,  which  becomes  smaller  and  smaller, 
and  at  last  leaves  nothing  but  a  minute  globule  of  silver. 
Round  the  assay  is  formed  a  metallic  shining  ring  of  telluret 
of  lead  ;  at  a  little  further  distance  a  brownish  yellow  matter, 
which  tinges  the  flame  blue,   and  is  totally  dissipated  by  heat. 

CAHBONATE    OF    LEAD. 

Dipriinxtie  Laid  BirrM,  H.    Woiii  Bleion,  W.     Plombs  CiTbonitt,  H.    C«<M, 
AnufuL     Kohleunain  Blel,  L.    Whiu  Uad  On,  J.    CcDDiliiirhamblsiu,  D. 

Combination  of  carbonic  acid,  and  protoxide  of  lead. 

LtuTlillli.  Ztilir&ld.  Nsruckiuk.  Atom. 

Cirboaie  acid. U-Q Hil) IS-5 lenS 54St 

PKiUiiida<iriHd..BMt ei-9 84-5. e»534 5'96e 

Umi ft-D O-S IH)    WaUr..  OWD 

Oiktaonmo IW) 0-3 <H) 0-OOD 

96-0  KlipioUl.  II6'4  WsilTDBib.     V»a  John.        lOO-OOO  ThomUKk. 

The  last  analysis  gives  exactly,  and  the  others  very  nearly, 
one  atom  of  each  constituent,  and  the  mineral  is  therefore  a 
simple  carbonate  of  lead.     Formula  :  PIC. 

Sp.  Gr.  6-3  — 66.     H.  =  30  — 3-6. 

Primary  form  a  Right  rhombic  prism.  Either  colorless  or 
while,  passing  into  grey  and  greyish-black  ;  tinged  also  green 
and  blue  by  admixture  with  ores  of  capper.  It  occurs  in  tabu- 
lar cryHtals,  in  six-sided  prisms  variously  terminated,  and  in 
other  macled  crystals  of  diflerent  forms.  It  cleaves  parallel  to 
the  planes  P,  M,  and  M'  of  the  following  figures,  but  not  dis- 
tinctly, being  frequently  interrupted  by  conchoidal  fracture ; 

•  Pofpadtrf 'i  AniMlaa,  nili.  68. 
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the  lustre  of  the  planes  produced  by  clesT age  is  somewhat  ada- 
mantine ;  the  fracture  small  conchoidal,  with  a  resinous  lustre ; 
transparent  or  translucent ;  when  transparent  it  is  doubly 
refractive  in  a  high  degree  ;  very  brittle.  It  also  occurs  mas- 
give.  Its  powder  thrown  upon  live  coal  emits  phosphorescent 
light.  B  B,  it  decrepitates,  becomes  yellow,  then  red,  end  ia 
immediately  reduced  to  the  metallic  state,  the  charcoal  being 
covered  with  the  yellow  fumes  of  lead ;  with  the  fluxes  it  forms 
a  diaphanous  glass.  It  effervesces  in  dilute  muriatic  acid, 
especially  if  warm. 
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There  are  few  substaaces  whose  crystallizations  are  more 
complex  than  the  carbonate  of  lead.  The  circumstance,  too, 
of  its  crystals  being  usually  macled,  in  general  small,  and  the 
number  of  their  facets  very  numerous,  accounts  for  its  having 
long  puzzled  mineralogists. 

Leadhills  and  Wanlockbead  are  well  known  as  the  Scotch 
localities  of  this  miners) ;  it  there  occurs  with  other  ores  of 
lead,  particularly  the  phosphate,  sulphate,  snlphalo-tri-carbo- 
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nale,  and  cupreous-sulphate,  accompanying  galena  in  trenaition- 
slate.  Very  beautiful  crj^Hlals  are  lound  in  the  mining  districts 
or  Saxony,  particulaify  at  Johanngeorgenstadt ;  at  Nertachinek 
and  Beresof  in  Siberia,  near  Bonn  on  the  Rhine,  at  Clausthal 
in  the  Hartz,  at  Tarnowitz  in  Silesia,  at  Bleiberg  in  Carinttaia, 
and  at  Mies  and  PrEibram  in  Bohemia.  In  England  it  has 
also  been  met  with  at  Alston  Moor,  at  Keswick,  and  in  CoriH 
wall,  where,  particularly  at  the  mine  of  St.  Minvers,  it  occurs 
in  snow-white  and  easily  frangible  acicular  crystals,  so  delicate 
as  almost  to  preclude  the  possibility  of  transport.  —  Allan's 
Manual. 

Within  the  last  five  years  a  remarkable  locality  of  this 
mineral  has  been  discovered  in  Davidson  county,  N.  C,  speci- 
mens of  which,  from  their  pure,  white  silky  lustre,  and  their 
beautifully  delicate  crystallizations,  are  rarely  surpassed  by 
the  finest  from  Saxony.  Interesting  specimens  of  this  mineral 
were  formerly  found  at  the  Perkiomen  lead  mine,  Penn.,  and 
a  choice  selection  of  them,  comprising  various  crystalline  modi- 
fications, may  be  seen  in  the  rich  collection  of  minerals  belong- 
ing to  J.  P.  Welherell,  Esq.,  of  Philadelphia.  The  mine  is 
now  abandoned.  The  lead  mines  in  Weythe  county,  Virginia, 
yield,  in  some  instances,  quite  a  large  proportion  of  carbonate, 
of  which  beautifully  pure  crystalline  specimens  are  quite  com- 
mon. It  was  found  by  Mr.  Hodge,  at  the  Mine  La  Molte  Mis- 
souri, in  beautiful  white  crystals,  with  carbonate  of  copper.  It 
occurs  sparingly  with  the  galena  at  Lubec,  Maine. 

Eartht  Carboitati  or  Lkad.  —  Blelerde,  W.  Plorob  carboniti 
terreuz,  H.  ladurated  ind  friible  ctirthy  lead-ore,  J.  Color  gny,  occa- 
MODtlly  United  grecD,  yellow,  or  red,  iho  reddbfa-broWQ;  muiiTe,  db- 
semlnated  and  pulvernlent ;  eamniMiIji'  dull  and  opake,  someCimei  friable, 
M>rt,  and  heavy.  It  occun  in  several  European  cODnlrieB,  commaoly  ino- 
ciaied  with  the  precediog. 

SULPHATO-CARBONATE   OF    LEAD. 

PrtnnUiMol  L«i]  ButtIs,  amiiiMgrr.    Bchntrel  and  KahlmnurH  Bid  tflit  fTiiwui 
Linirhiie,  £n^au.    Djaj^UU,  StqMrJ:    Cnmalaiflciilli,  D. 

I  the  analyses  of  Brooke  and  Dr. 


IM'O  Rtnika.*        111040  TkMuan. 

These  numbers  give  exactly  one  atom  carbonate  of  lead,  one 
atom  sulphate  of  lead.     Formula :  PIC+PISI. 

wkioh  Mr.  Bmata  bu  ImriWd  MT*nJ  Dan  hIu  of 
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Sp.  Qr.  6-8— 7-0.  H.  =  2-5. 
Color  greenish- white,  pale-yellow,  or  grey.  Primary  form 
a  Right  rhombic  prism  of  59°  15'  and  12U°  46'.  The  cryatala 
are  seldom  distinct,  always  minute  and  aggregated  lengthwise, 
presenting  a  character  approaching  to  6brou3  ;  and  owing  to 
their  minuteness,  the  relations  of  the  planes  of  the  following 
figure,  to  those  of  the  primary  cryetal,  hare  not  been  ascer- 
tained. Cleavage  perfect  and  easily  obtained,  parallel  to  a 
plane  which  replaces  the  acute  lateral  edges  of  the  primary  j 
ibe  lamins  resulting  from  cleavage  are  fleiible,  like  gypaum ; 
lustre  adamantine;  streak  white ;  translucent. 
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It  is  soluble  in  nitric  acid  without  perceptibly  effervescing, 
leaving  a  residue  of  the  sulphate  of  lead  ;  and  B  B,  on  charcoal 
fuses  into  a  globule  which  is  white  when  cold,  and  is  nearly 
reduced  to  metallic  lead. 

Until  Mr.  Brooke  analyzed  and  published  a  description  of  it 
in  1820,  this  mineral  was  supposed  to  be  a  variety  of  carbonate 
of  lead.  It  occurs  among  other  species  of  lead  ore  at  Lead- 
hills  in  Scotland.  A  massive  variety  haa  also  been  brought 
from  Siberia.  

SULPHATO-THl-CARBONATE    OF    LEAD. 

BCBANNITB. 

Aiotnnmu  Tieid  ButtUi,  M.    Rhainbahtdriuh*!  Schmftl  ICohhaHam  tliBi,  L—tir4. 

IdulhlJIiM,  BnJnt.     HamiiilLt,  BrmUu    RboabtiiUl  ClrinnUa  of  LasL     Cnulni 

utotonpi,  D. 

It  is  composed  of 


Its  constitotion  is  three  atoms  carbonate  of  lead,  one  atom 
sulphate  of  lead,  and  hence  the  propriety  of  the  name  given  by 
Brooke.     Formula ;  3P1C+P1SI. 

Sp.  Gr.  6-3  —  6-4.     H.  =  2-5. 
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Color  vhite,  passing  into  pale-yellov,  green,  or  grej.  This 
species  occurs,  aa  carbonate  of  lime  does,  under  two  different 
CTjBtBlliiie  forms.  According  to  Brooke,  the  primar/  form  is 
an  Acute  rhomboid  of  73°  30*  and  107°  SC.  As  determined 
by  the  optical  inrestigations  of  Sir  David  Brewster,  and  the 
crystal  I  ographical  researches  of  Haidinger,  the  primary  form 
is  an  Oblique  rhombic  prism  of  120°  20'  and  59°  40'.*  The 
crystals  seldom  exceed  an  inch  in  diameter,  generally  they  are 
much  smaller,  and  when  macled,  aa  is  not  unfrequently  the 
case,  they  present  forms  which  are  with  difficulty  determinable. 
Cleavage  perfect  and  easily  obtained  parallel  to  a,  of  each  of 
the  following  figures,  or  perpendicular  to  the  axis  of  the  acute 
rhomboid,  and  Right  rhombic  prism,  according  to  Brooke. 
It  is  translucent;  streak  white;  lustre  resinous,  inclining  to 
adamantine ;  pearly  on  the  face  a,  which  is  one  of  the  most 
distinguishing  character! at ica  of  the  species.  B  B,  it  intu- 
mescea  and  becomes  yellow,  but  re-assumes  its  white  color 
on  cooling.  It  effervesces  briskly  in  nitric  acid,  leaving  a 
white  residue  of  sulphate  of  lead. 
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This  Bubstance  also  occurs  with  other  ores  of  lead  at  Lead- 
faills,  Scotland ;  and  under  similar  circumstances  it  has  been 
found  in  Spain, 

CUPREOUS   BULPHATO-CARBONATE   OF   LEAD. 


a  Sulpb*b>J::ub(>uM 


BBiKtBliirtflJie 


of  Laa^» 


PtntoiDODi  L«ad  Berate,  Bmjiiftrer.    5 


Its  constitaents,  as  determined  by  Brooke's  analysis,  are  car- 
bonate of  lead  32-S,  carbonate  of  copper  ]  1*4,  sulphate  of  lead 
65'8;  corresponding  very  neatly  with  7iPISI+5PIC+4CpC. 
Sp.  Gr.  6-4.     H.  =  2-5  — 30. 

Color  bright  Tcrdigris-green,  or  bluish.  Primary  form  a 
Right  rhombic  prism  of  95°  and  So",  parallel  to  the  planes  of 
which  it  cleaves  indistinctly.  It  also  cleaves  in  a  direction 
parallel  to  the  shorter  diagonal  of  the  prism,  i.  e.  to  plane  h  of 
the  following  figure ;  the  planes  M  and  H'  often  appear  as  a 
dihedral  termination  to  prismatic  cryatals.  Sometimes  its 
crystals  are  large  and  well  delined,  at  others  it  appears  in 
small  tnfts  radiating  from  their  common  point  of  attachment. 
Translucent;  streak  green ish-w hi te ;  lustre  resinous;  rather 
brittle.  It  is  not  so  hard  ae  carbonate  of  lead,  but  is  harder 
than  the  sulpliato-tri-carbonate.  B  B,  on  charcoal  it  is  re- 
duced. Soluble  with  feeble  eServesceDce  in  nitric  acid,  lear- 
ing  a  residue  of  sulphate  of  lead. 
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It  is  found,  with  the  two  preceding  varieties  of  lead  ore,  at 
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Leadhills  in  Scotland,  nad  was  shown  to  be  a  new  mineTal  bj 
Brooke.  —  Edinb.  Phil.  Joum.,  iii.  19.  It  is  the  scarcest  of 
all  the  lead  orea  that  hare  been  found  at  the  Lead  hills.  It 
had  before  been  regarded  as  a  green  carbonate  of  copper. 

OXIDO-CHLORIDE  Off  LEAD. 

CERABITE.* 
Bsmliu,  £»|[.    Mntiita  of  I^ad,  P.    Parilainoiu  I«ad  BuTW,  U.    StHnani  Bkl 

Toa  MtoixfrfOiM  Oir^wm.    DiciloiiilB  nfLud.    Knuits.    Oiiila^Uotlda  orLvid, 
TtMiurt.    Cruuloi  peHtoniu^  D. 

Composition  not  esactly  determined,  it  bein^f  difficult  to  as- 
certain whether  the  caiboaate  of  lead,  which  is  in  ainall  pro- 
portions in  this  sp«cies,  is  combined,  or  only  mixed  with  it. 
Berzelius  supposes  it  to  be  a  combination  of  one  atom  of  chlo- 
ride, with  two  atoms  of  the  oxide  of  lead,  mixed  with  carbonate  of 
lead,  and  gives  this  formula :  PbC  l+SPb,  which  requires  61  -62 
oxide  of  lead,  3S'36  chloridii  of  lead.  In  the  specimens  ana- 
lyzed by  Berzelius,  there  were  accidentally  present  about  tbiee 
per  cent,  of  carbonic  acid,  and  a  little  water  and  silica.t 
Sp.Gr.  70  —  71.     H.:=25~30. 

Occurs  in  crystalline  masses,  haTing  a  fibrous  and  radiated 
columnar  structure.  Primary  form  a  Right  rhombic  prism  of 
102°  37' and  77°  33',  parallel  to  all  the  facesof  which  it  cieafea 
with  facility.  Color  white,  with  a  yellow  or  reddish  tinge; 
feebly  translucent  or  opake ;  and  presenting  a  pearly  lustre  on 
the  faces  of  cleavage.  Fracture  couchoidd  or  uneven.  B  B, 
on  charcoal  it  is  reduced,  and  emits  fumes  of  muriatic  acid; 
and  in  a  mixture  of  salt  of  phosphorus  and  peroxide  of  copper 
the  flame  assumes  an  intense  blue  color.  Is  soluble  with 
slight  effervescence  in  dilute  nitric  acid, 

Churchill  in  the  Mendip  Hills  of  Somersetshire,  is  the  prin- 
cipal locality  of  this  rare  species;  it  is  there  found  disposed 
on  earthy  black  manganese.  It  also  accompanies  the  murio. 
carbonate  of  lead  at  Cornwall,  in  the  form  of  very  thin  irregu- 
larly curved  transparent  crystals,  without  any  well  defined 
lateral  or  terminal  planes,  as  described  by  Brooke.  It  is  said 
to  occur  as  a  product  of  sublimation  upon  the  lava  of  Vesu- 
vius; but  from  that  locality  the  specimens  are  so  indistinct  u 
to  render  its  identity  doubtful. 

The  Dichlaride  of  Lead,  of  Dr.  Thomson,  appears  to  be 
the  same  mineral  which  he  has  described  as  an  oxido«hlorid« 
of  lead,  he  having  calculated  its  composition  from  a  different 
view  of  the  analytical  results  of  Berzelius,  as  ststed  in  Allan' t 
Manual,  from  which  he  had  copied  them.^ 

■  Pren  n^t,  b«n.        \Tiiaaiimt^AaMi»i»a,\.VI%,        (  ^*  OotthMi,  ke.,  I.  SOT. 
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CHLORIDE  OF  LEAD. 

COTUNNITB. 

CaUBuIa,  .tfnttiHlli  ud  CnMlli.    CatuniuU,  KaML    Cnnaloa  TMtniuiiu, 

It  coDtaina,  accoiding  to  Berzeliua : 


CIllMJiW  ., 


...74-59 S-7 


It  ia  thus  a.  simple  chloride  of  lead.     FormulR :  PlChl. 
Sp.  Gt.  1-897.     Slightly  scratclied  by  the  nail. 

Ia  extremely  minute  acicular  crystals  of  a  white  color. 
Lustre  Bdamantine,  occasioaally  silky,  or  pearly.  Fuses  with 
facility  hefore  the  blowpipe,  coloriug  the  flame  blue,  aad 
emitting  a  white  smoke,  which  is  condensed  on  the  charcoal ; 
with  Boda  globules  of  reduced  lead  are  formed  ;  in  the  matrass 
it  fuses  and  is  sublimated  j  and  in  about  twenty-seren  times 
its  weight  of  cold  water  is  entirely  dissolved. 

This  substance  was  observed  by  Monticelli  and  Covelli  in 
the  crater  of  Vesuvius,  after  the  eruption  of  1822;  it  was  ac- 
companied with  muriate  of  soda,  muriate  and  sulphate  of  cop- 
per, and  other  salts.  It  is  named  in  compliment  to  one  of  the 
medical  men  of  Naples. — Allan's  Manual. 

CHLOBO-CARBONATE  OF   LEAD. 
Hunon,  LttmJianL    Plumb  HuTiD-Carbonal«,  Ler^,    BmcbjIyiHiiii  Leail  BaiTM,  M. 

This  mineral  from  the  results  obtained  by  Klaproth,  and 
corrected  by  Dr.  Thomaon,  is  composed  as  follows : 


FnuiLHlo  of  lud. 13-33 34* 

It  thus  appears  to  be  constituted  of  one  atom  chloride  of 
lead,  one  atom  carbonate  of  lead.     Formula:  PIC+PIChl. 
Sp.Gr.6-0— 6-1      H.  =  3-0.'^ 

Color  white,  greyish,  or  yellow.  Primary  form  a  Right 
square  prism ;  Jn  which  it  occurs  either  perfect,  or  having  the 
lateral  and  also  the  terminal  edges,  and  its  solid  angles,  re- 
placed. It  affords  bright  cleavages  parallel  to  all  the  primary 
planes,  and  to  both  the  diagonal  planes  of  the  prism;  struc- 
ture lamellar;  fracture  conchoidal,  with  a  splendent  adaman- 
tine  lustre;    transparent  or  translucent;  aectile,  and   easily 

■  Tfch  •»■»  ii  owing  u  aiJlilu  o>«mUii|  sf  ihe  oiida  oTInd,  ud  lb*  cubonic  uU 
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frangible.  B  B,  on  charcoal  it  fuses  into  a  transparent  glo- 
bule, which  becomes  pale-yellow  on  cooling.  With  salt  of 
phosphorus,  mixed  with  deutoxide  of  copper,  it  colors  the 
flame  green  or  bluish-green. 


m 


Th«  smaller  figure  is  rrom  t  crystal  in  the  British  Museum,  ■  Corniih 
tpecimen,  and  the  other  from  one  in  the  poasessioD  of  Brooke,  by  whom  all 
the  meaauwments  of  botli  have  been  determined.  He  remarks,  that  from 
th«  Inctindlion  of  P  00  a,  the  rvllo  of  a  terminal  edge  to  a  lateral  edge,  ia 
tbuod  to  be  as  39  to  38  very  nearly.* 

The  finest  crystals  of  this  species  have  been  obtained  in 
Cromford  I,evel,  near  Matlock  in  Derbyshire,  with  carbonate 
and  sujphuret  of  lead  and  fltior.  Of  these  some  splendid  speci- 
mens, exceeding  an  inch  in  length,  are  preserved  in  the  Brit- 
ish Museum.  More  recently  very  fine  crystals  have  been 
brought  from  Cornmall,  where  it  is  accompanied  by  chloride 
of  lead.  It  is  described  also  as  occurring  at  Badenweitler  in 
Germany. 

In  the  United  States  a  few  specimens  of  a  green  color,  on 
galena  and  blende,  were  many  years  since  discovered,  at  the 
lead  mine,  Southampton,  Mass. 

PHOSPHATE  OF   LEAD. 
Blioinl»kednl  Laid  Batrtr  (li 
philB,  BtvloKl.    Oriiii  BlvLD 
im  beiBfODW,  (Vir.  ipeoiosi 

Combination  of  protoxide  of  lead,  phosphor 
riatic  acid. 

BaBlRHt.  TirhoMO. 

PnluMssriaU Ta.K 74-916 

PhrMpboric  acid 19-73 li-Tn 

■  HoriaitoaeU l'G5..C)>loilileoriHd..I(H)H 

SSMKIiproUu  W-lwy  WUkliir 

Formula  by  Beudaot  from  the  last  analysis :  3Pb>i^+PbCh>. 
Sp.  Gr. 6  9—7-0.    H.  =  3-5— 40. 

•AfliilolnBiaok*,  L«id.udEiUi^FULI«iini.,M«i<riM,ii.]73i  tiata  tinitl» 
of  Uu  lui  HUloa  of  uis  milk. 
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It  ia  of  various  shades  of  green,  yellowiah-i^een,  jellow 
ash-gre;,  aud  brown.  Primary  form  the  Regular  six-sided 
prism,  in  which  it  also  occurs  crystallized,  genersliy,  how- 
erer,  modified  on  the  edges;  traces  of  cleavage  are  visible 
parallel  lo  all  the  faces  of  the  prism  c  d  c"  replacing  its  ter- 
minal edges,  thereby  affording  cleavages  parallel  to  the  planes 
of  a  six-sided  pyramid ;  it  also  occurs  botryoidal,  reniform 
and  massive,  and  oflen  barrel -shaped,  or  contracted  at  the 
ends  of  the  prisms.  Fracture  imperfect  conchoidal  and  dull. 
Surface  of  M  always  striated  horizontally  ;  P  rough  and  oilen 
indented;  streak  white  or  yellow;  semi-transparent  to  trans- 
lucent on  the  edges;  lustre  resinous ;  easily  frangible,  but  less 
so  than  sulphate  or  carbonate  of  lead.  B  B,  on  charcoal  it 
melts  ia  the  oater  flame  into  a  globule,  which  crystallizes  on 
cooliug,  and  becomes  brown;  in  the  reducing  flame  the  glo- 
bule appears  bluish,  is  luminous  while  hot,  and  on  cooling 
crystallizes  with  large  facets  of  a  lighter  color,  approaching 
the  aspect  of  mother-of-pearl.    It  is  acted  upon  by  nitric  aciiL 


f^ 
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It  occurs  with  galena  in  primitive  and  secondary  rocks. 
Finely  crystallized  specimens  are  found  at  Zschopau  and 
other  places  in  Saxony;  at  Przibram  and  Mies  in  Bohemia; 
at  Badenweiller  in  Baden  ;  in  Cornwall;  at  the  Leadhills  in 
Scotland ;  and  in  Siberia.  The  brown  varieties  occur  prin- 
cipally at  Poullaouen  and  Huelgoet  in  Brittany,  at  Wanlock- 
head  in  Scotland,  and  at  Bleistadt  in  Bohemia.  At  the  last 
named  locality  the  crystals  have  their  extremities  enlarged  into 
a  kind  of  capping,  retaining  the  same  hexagoual  shape,  and 
appearing  not  unlike  the  blunt  head  of  a  nail. 

In  the  United  States,  extremely  rich  specimens  of  this  min- 
eral have  been  met  with  in  the  Washington  Lead  Mine,  David- 
son county,  N.  C,  associated  with  other  salts  of  this  metal, 
and  sometimes  with  native  silver.  At  Perkiomen,  Penn.,  small 
faexabedral  prisms  were  found  several  years  since. 

Cmroho-phoifhatx  or  Lbad. —  Dr.  "ntonuo*.  Thli  oeeun  in 
crystals  haviiig  precisely  tlM  suns  Ibrin  with  the  iimpls  phosphsls  of 
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, J.    _. g„  J „ .„4t  any  of  the  red 

nai^e,  which  characlerizcs  chromiile  oS  Jead.  It  h»  not  been  anBlyzed,hut 
Dr.  ThomsoD  found  it  to  coaUia  two  per  cent.  oC  chromata  of  lend  Dliied 
kilo  with  chloriUs  of  lead.* 

POLYSPH^BITE. 
Aviltovt    (jP(rut<u>  Jatm  Btritkt,  iSSa,  p.  909.) 

Sp.  Gt.  583  — 5  89.  H.  =  3— 4. 
In  rouQdisb  massea,  having  inlernall)'  a  radiated  structure  ; 
color  brown  or  jellotv ;  lustre  greasy  ;  fracture  conchoidal.  It 
scratches  mica,  but  is  scratched  byfluor  spar.  Contains  oxide 
of  lead,  phosphoric  acid,  and  magnesia.  From  the  mines  of 
Freyberg  in  Saxony,  where  it  accompanies  blende,  galena, 
quartz,  and  iron  pyrites.  —  Allan's  Manual. 

ARSENIATE   OF   LEAD. 
PloiBb  AnsoiiiM,  H.    Bhonihohedni  Lend  Baryu,  U.    Bhaaihahidnl  Lcid  Bpit,  J. 
HlmiiiB,  BiiUlaM.    AnenikunrH  Bl«i,  Lnmluiri.    QorludiM,  Bruit.    CreHliu 


IWm  miblsi.  10O«l  B«a.  9r-T4  Gnfur. 

Beadant,  adopting  th«  first  analysis,  gives  the  proportion  of 

oxide  of  lead  as  6789,  and  chloride  of  lead  960 ;  according 

to  which  the  formula  is  thus  stated  by  him  :  SPb^Xr+PbCh'. 

Sp.  Gr.  6-9  —  73.     H.  =  3  5  —  40. 

Color  various  shades  of  yellow,  passing  into  hyacinth-  and 
BUTora>red—  frequently  very  brilliant.  Primary  form  the  Regu- 
lar Bix^sided  prism,  in  which  it  likewise  occurs  either  perfect 
Of  having  the  terminal  edges  replaced;  also  mammillated, 
reniform,  and  compact.  The  structure  of  the  crystals  is  lam- 
ellar, yielding  indistinctly  to  cleavage  parallel  to  the  planes  of 
the  prism;  it  ia  translucent,  rarely  transparent ;  eilernal  lus- 
tre of  the  crystal  resinous ;  easily  frangible ;  fracture  imper- 
fect conchoidal,  or  uneven.  B  B,  on  charcoal  it  fuses  with 
difficulty,  emits  arsenical  vapors,  and  is  reduced  to  globules 
of  metallic  lead. 

•B«a*B>i»rl7  Dr.  ThoBKii  oa  tha  iiiiii*nl>  (bondfaitlw  iMl(kbi>ibaailorGlu|air, 
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The  largest  crystals  of  this  species  have  been  found  at 
Johanngeorgenstadt  in  Saxony;  but  at  that  lodality  they  ara 
now  rare.  Latterly  it  has  occurred  in  beautiful  translucent 
yellow  crystals,  disposed  on  quartz  at  Huel  Alfred  in  Corn- 
wall; and  at  Caldbeck  Fell  in  Cumberland,  aggregated  in 
opake,  orange-yellow,  colored  individuals,  which  consist  each 
of  three  hexagonal  prisms  curved  towards  their  terminations 
in  a  manner  ollen  beautifully  eymraetrical.  The  varieties  from 
Leadhilis  are  more  remarkable  for  the  richneas  of  their  colors 
than  the  beauty  of  their  crystalline  forma,  being  generally  ag- 
gregated, grouped  in  rosettes,  forming  guperficia]  coatings  and 
otherwise  indistinctly  defined.  The  orange  phosphate  from 
this  locality  has  been  ascertained  hj  the  Rev.  W.  Vernon  to 
contain  about  one  per  cent,  of  the  chromate  of  lead,  to  which 
admixture  he  attributes  the  splendid  tinges  of  that  variety. — 
A  lion's  Manual. 

Mammillated  arseniate  of  lead  occurs  at  Huelgoet ;  the  reni- 
form  and  orbicular  varieties  are  met  with  at  the  Puy  de  Dome 
in  Auvergne,  and  in  the  Grand  Duchy  of  Baden;  while  the 
filamentous  or  capillary  kind  is  found  at  St.  Prix  in  the  de- 
portment of  the  Saone  in  France. 

The  HiDTPHAN  or  Breilhaupt,  deKrlbed  ■•  *  whits,  ihinln^;,  miarira 
miDeral,  having  a  specific  f^ravity  equal  to  G-404,  and  coDtalnlng,  ■eeord- 
Ing  to  Ecnien,  oxide  of  lead  B2-95,  muriatic  acid  208,  inemc  acid  S2-T8, 
phoepboric  acid  6'20,  and  lima  14-03  —  is  evldeatl;  ■  variety  of  Ihu  &pa- 
ciea.    Il  ii  from  LangbuialiytlaD  in  Sweden. 


Combination  of  sulphuric  acid  and  protoxide  of  lead. 

KglkrAtd.  AnfliMi.  Lndbillh 

•nilaiidsarLeid TJ^lIB 71-0 74-0« 

InlplmriD  VTid S649I4 .94-8 9S-6SS 

V«le( DIM M (rttIO 

'isloiida  of  iron  ud  muiune..  IHUU 1-0 (HMO 

ffi^n  Btraatja.  (MKlifntk.  lOMOOncoMa. 
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Dr.  Thomsoo's  analysia  gives  613  atoma  sulphuric  acid, 
end  5'28  atoma  protoxide  of  lead.    The  mineral  when  pare  ia 
therefore  a  aimple  sulphate  of  lead.     Formula :  PISI. 
Sp  Gr.  6-23  — 6-31.     H.  =  30. 

Color  white,  grey,  or  yellowisii;  frequently  tinged  blue  or 
gr^n  by  the  oxide  of  copper.  It  occurs  crystallized  in  rhom- 
bic priama  with  dihedral  terminations,  but  the  crystala,  nheo 
the  prism  is  short,  assume  the  general  form  of  an  octahedron; 
the  structure  is  perfectly  lamellar;  it  cleaves  parallel  only 
to  the  planes  of  a  Right  rhombic  prism  of  103°  42'  and  76° 
18',  which  therefore  ia  the  form  of  its  primary  crystal. 


M' 

.  .  loy  42* 

.  .     90    00 

Mod* 

.  .  .  128'W 

M  on  i  or  M'  OD  I . 
a  OD  a' 

f MOO 

.  .  .  1»   28 

.  .  ifis  so 

.  .  14!    S2 

M'w./ 

Moi 

When  reduced  to  thin  lamins  it  is  oflen  colorless  and 
transparent,  with  a  splendent  lustre ;  fracture  conchoidal  end 
resinous;  brittle,  and  yields  to  the  nail.  It  also  occurs  mas- 
aire.  B  B,  it  decrepitatea,  then  melts ;  fuses  in  the  oxidatiDg 
flame  into  a  transparent  globule,  which  becomes  milky  on 
hardening ;  and  in  the  reducing  flame  eSerresces,  and  is  soon 
reduced  to  the  metallic  state. 

The  finest  specimens  of  this  species  are  found  at  the  mines 
of  Wanlockhead  and  Leadhills  in  Dumfries-shire,  oflen  in  tab- 
ular-shaped crystals  some  inches  in  diameter.  Pary'a  Mine  in 
Anglesea,  and  Mellanoweth  in  Cornwall,  are  its  principal 
English  localities;  while  on  the  continent  it  is  best  known  at 
Clausthal  and  Zellerfeld  in  the  Hartz,  and  at  Badenweiller  in 
the  BHsgait.  Small  but  extremely  perfect  transparent  cry* 
tals  have  been  brought  from  Fondoii  in  Granada;  while  tha 
massive  and  compact  varieties  are  chiefly  from  Siberia,  And^ 
lusia  and  Alston  Moor. 

Many  of  the  ores  of  lead  are  unquestionably  derived  from 
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the  decora poBiti on  of  galena,  and  none  more  diHtincllr  so  than 
the  sulphate  which  is  frequently  met  with  at  Leadhills,  either 
occupying  the  cavities  of  cubical  CTystals,  or  disposed  on  K 
surface  of  galena,  which  has  all  the  appeaiance  of  having  beea 
acted  upon  by  acids.  —  Allan's  ManuaL 

In  the  United  Stales,  very  fine  crystals  of  this  mineral  hare 
been  found  at  the  Perkiomen  lead  mine,  Penn.  They  are  viri' 
ously  modified,  sometimes  by  four<sided  pyramids  correspond- 
ing wilh  the  sides  of  the  prism,  the  edges  of  these  pyramids 
being  also  replaced  ;  and  a  less  frequent  form  in  which  Ibej 
hare  been  met  with,  is  that  of  an  elongated  octabedroD  passing 
into  the  Trihexaedre  of  Haiiy. 

CUPRE0U3  SULPHATE  OF  LEAD. 


Composed,  according  to  the  analyses  of  Brooke  and  Dr. 
TbomsoD,  of  sulphate  of  lead,  oxide  of  copper,  and  water,  in 
these  proportions: 

Baljibiu  or  iHd T4-4 744 


These  analyses  correspond  with  one  atom  sulphate  of  lead, 
one  atom  oxide  of  copper,  and  one  atom  water.  Formula : 
PISI+Cp-i-Aq. 

Sp.Gr.  5-3  — 5-4.     H.=;2-5— 3-0. 

Of  a  deep  szure-blue  color,  greatly  resembling  that  of  the 
brightest  and  more  translucent  varieties  of  blue  carbonate  of 
copper.  Primary  form  a  Right  obliqne-angled  prism ;  cleav- 
■ge  very  perfect  parallel  to  M,  less  so  to  T ;  translucent ; 
lustre  vitreous  or  adamantine;  streak  pale  blue. 

MonT 103°  4fi' 

PonHorT W   00 

/I, 


T    ■''1*1      Too/l lei   SO 

'       '     '      Mood 120   M 

M  reluni  od/2   ....  104   60 

The  abcrre  tiKann«iimU  >ra  b;  Brooke. 
It  is  found  at  the  Leadhills  in  Scotland,  and  at  Linares  in 
Spain ;  but  it  is  an  exceedingly  rare  mineral. 
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MOLYBDATE  OF  LEAD. 
Blcifalfc,  fhuMM.    0«lti-Bl<iiiiri,  W.    Plgnb  HoI;MbU.  R.  Bt    Plonb  Jiona,  Br. 
VgJlnw  Laid  Ora.    P}ruiiaiill>«il  Biirta,  M.    PrniniiUI  l>Mil  Bpu-,  J.    MdmoH, 
Anrim.    CirlnUiLlj,  Broiti.    CiHialua  pjruiiililii,  D. 

It  IB  compoeed  of  protoxide  of  lead  and  t&olybdic  acid,  ac- 
cording to  the  following  analj'ses  ; 

MolxMic  iciil 34-S5 38-00. «>S DO-IXW 

Pnloiiile  of  lead 61-44 S8  00 SH) «l-«33 

Oiida  ar  inn. 040 3-CO. <H> Bl-SCD 

se-flT  KJiprDtb.        9»<»Bauh«t.    W-IiO<flMl.   ][fi-I9GllalIiiii. 

The  three  last  analyses,  which  nearly  agree  with  each  other, 
correspond  with  one  atom  molybdic  acid,  one  atom  protoxide 
of  lead.  The  mean  of  these  gives  4-40  At.  molybdic  acid,  4*58 
At.  protoxide  of  lead.  It  is  evident,  therefore,  that  the  mineral 
is  a  simple  molybdale  of  lead.  Formula ;  PIMI. 
Sp.  Gr.  6-69— 676.     H.  =  3-0. 

Color  generally  orange  or  wax-yellow,  passing  into  grey  or 
brown,  rarely  aurora-red.  Primary  form,  the  Octahedron  with 
a  square  base.  It  occurs  crystallized  in  flat  and  in  acute  four- 
Bided  pyramids  variousiy  modiBed,  and  in  tabular  crystals; 
structure  perfectly  lamellar;  yields  to  cleavage  parallel  to  the 
planes  of  the  primary,  and  also  to  the  common  base  of  the  two 
pyramids;  fracture  uneven,  passing  into  small  conchoidal, 
with  a  glistening  resinous  lustre;  translucent,  soft,  and  brit- 
tle.    It  rarely  occurs  massive. 


a<^ 


Fig.  1,1 

figure,  uid  much  f]*tlrr  thm  the  primiry.  tig.  2,  (he  amine  of  which  Ihe 
■ummiti  and  eilK^s  of  the  cominOD  haw  of  Ifae  pyrainidi,  ara  replaced  hf 
planes ;  these  places  are  increased  aud  complete  in  fig.  3,  producing  a 
crystal  nearly  in  ihe  proportions  of  the  cube.  Fig.  4,  an  oclahedrnn,  of 
which  all  the  solid  ineleB  nnd  the  edges  of  the  pyramids  ire  replaced. 
Fig.  5,  ■  Iibular  crystal  arising  Tram  the  deep  replacement  of  the  suoimtts 
of  a  crystal  similar  (o  fig.  2,  combined  with  the  plauei  of  fig.  4,  which 
replace  Ihe  lalaral  aolid  angles.  Fig.  6,  a  quadrangular  prlam  (fig.  3) 
terminated  by  acute  pyramids. 
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a  am  «1  or  c'l lU    10  i  e3  oo  cV MM 

BB,  it  decrepitates;  on  charcoal  it  fuses  into  a  dark-grey 
mass,  in  which  globules  of  reduced  lead  are  visible;  with  a 
little  borax  it  forms  a  brownish  globule,  and  with  a  Ui^er 
quantity  a  blue  or  greenish-blue  glass.  Slowly  and  with  diffi- 
culty soluble  in  nitric  acid,  leafing  a  residue. 

At  Schwarzenbach,  Bleyberg,  and  Windisch-Kappel  in  Ca- 
rinthia,  the  molybdate  of  lead  occurs  ia  beds  and  veins  of  lime- 
stone, along  with  other  ores  of  lead.  It  is  also  met  with  at 
Retzbanya  in  Hungary,  and  at  Muldanra  in  the  Bannat,  where 
its  crystals  bear  at  first  sight  much  resemblance,  particularly 
in  color,  to  the  chromate.  Crystals  of  the  same  color  have 
more  recently  been  brought  from  Siberia,  by  Prof.  G.  Rose,' 

In  the  United  States,  this  rare  mineral  has  been  found  along 
with  various  other  salts  of  lead,  at  Perhiomen,  Monlgomery 
county,  Penn.  According  lo  J.  P.  Witherell,  Esq.,  it  occurs 
ID  rectangular  four-sided  tables  with  bevelled  edges,  and  in  low 
octahedrons  replaced  oD  the  edges  and  angles.  Color  orange- 
yellow  and  wax-yellow.  It  was  formerly  found  at  the  lead 
mine,  Southampton,  Mass. 

Thiikoltbdatc  or  Lead  o/jDt.  7%»)um,  ii  the  ndneral  brought 
from  Pamploni  Id  Soulh  America,  by  M.  BouMiDEautt,  and  analyzed  by 
btm.  It  coDtaiDa  pralaxide  orieid  738,  molybdic  arid  10-0  ■,  the  rest  be- 
ing a  mixture  ol  carbonic,  phogpharie,  muriatic  aDd  chromic  acids,  wilb 
earlhy  mailer.  It  is  not  crystallized ;  occura  in  amall  |[reeniah- yellow 
coDcrellona ;  specific  gravity  600.  Dr.  ThonuoD  auppows  its  caailitn- 
tion  to  be  three  atoms  oxide  oi  lead,  one  atom  molybdic  acid.  As  it  hat 
been  but  imparfacUy  developed,  il  la  hare  added  only  aa  a  vai-iety. 

CHROMATE  OF  LEAD. 

Bsml-PrinntUe  Ltad  Barru,  M.    Prluullc  Lsod  Buii,  or  Bfld  Laid  Spar,  J.    Baib- 

bl«lon,W.  RallaehriHD,  rrouwisii.  Cit,omnait%  K\ti,  Unkari-  naab  CIud- 
TBMXi  Bents,  H.    CrocoLis,  Smrfmc    ChnmahH  h^cinthui,  D. 

Combination  of  chromic  acid  and  lead. 

FrMaiMaoflHd «8-30 «34a 6T4I9 

Chiaaiis  (Old 31-90 34-40 31-799 

imHM  BanaUai.  W-3STIinari.  JWSJPIaT. 

•  ThiH  crntalian  fnppond  tij  Pnf  (I.  Eoia  to  Im  onlf  es1o»cl  bjaimill  poitHn  of 
chTODMH  oTCaHli  bill  Pior.  JohniUui  hsi  ■nmlirEMl  thl'  mineral  fmni  tha  Binnat,  and 
And!  it  u  be  nm  Artmau  efUtt  in  Ihn  ftrm  at  Ihe  malTlKlala ;  sliMFe  ba  inAn  iha 
dlmonbrnH  ahiractri  or  Ibil  hII.  — lLaiHUiad  Edinb.  AlL  Mil..  >>i-  387.)    Piof.  O. 

tlH  ranlu  obuinad  bf  Fmr.  JubnHin,  ibaoib  bs  •oppoan  dUr  mar  roniiiD  i  link 
ebromlaaeid*  — (Ann.  dea  Hlikaa,  t.  ivM.  P.CH&.)  Frtwi  [ba  analofoa* eompnailioa dT 
diromlg  and  ustj'hdic  aelila,  aait  tma,  Um  hcl  Ibat  on«  mar  npNo  Ilia  albsr  silboal 
allarnc  Ika  njiUUlDa  llirni  sf  lb*  MiHnl,  It  i>  pntaUr  Ibal  una  of  tba  ajvtala  an 
anlltalr,  aad  wbaia  Ml/  la  part,  mapaaa  J  af  cbraiaale  «f  laed.    [Ab.  Cb.] 
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Taking  Berzelius'  nnmbers,  the  atoms  of  oxide  of  lead  hat 

chromic  acid,  are  489  of  the  former,  and  485  of  the  latter 

thus  constituting  a  simple  chromate  of  lead.    Formula:  Fldh. 

Sp.  Gr.  595— 6-6.     H.  =  a5. 

Color  deep-red  or  hyacioth-red.  Primary  form  an  Oblique 
rhombic  prism.  Occurs  in  very  distinct  cTjetaJB ;  also  mas- 
sive. CleaTage  parallel  to  M,  perfect;  translucent,  some- 
times only  on  the  edges;  lustre  adamantine;  streak  orange- 
yellow.  BB,  it  hecomes  black  and  decrepitates,  if  quickly 
heated  ;  it  may  be  fused,  however,  into  a  black  slag,  contain- 
ing globules  of  metallic  lead.  It  colors  glass  of  borax  green ; 
and  is  soluble  without  effervescence  in  nitric  acid,  forming 
with  it  a  yellow  solution. 


Of  this  rare  and  beautiful  mineral,  there  are  only  a  few 
known  localities,  the  principal  of  which  is  Siberia;  it  occurs 
near  Beresof,  in  narrow  veins  traversing  decomposed  gneiss, 
and  associated  with  gold,  iron-pyrites,  galena,  quartz,  and 
Vauquelinite.  It  has  also  been  discovered  near  Nische-Tag- 
ilsk,  Siberia.  In  Brazil,  at  Oonghonnas  do  Campo,  it  occurs 
in  equally  splendid  crystals,  though  more  sparingly,  in  decom* 
posed  granite. 

MELANOCHROITE.' 

HeluoohHHta,  niiHn.     IP-tf.  ^vi.,  nriii.  ISt.)     Biiii««]nliAroaiBU  of  L«il, 

Tlupun.    C)iniiuJiunit>au,D. 

It  contains  by  Hermaan's  analysts, 

ci,™ic«id mi M^T^i 

Pntmidi  of  iHd TMS. MT l-K 


It  thus  appears  to  consist  of  one  atom  chromic  acid,  one  and 


■  Fnoi  lulgnxfat,  duk  gidor. 
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a  bair  atom  protoxide  of  lead ;  or,  according  to  Dr.  Thomson,  it 
is  a  aubaesquichromate  of  lead.  Formula:  Pl'tCh. 
Sp.  Gr.  5-75. 
This  mineral  occurs,  along  with  the  preceding,  at  Bereeof 
in  Siberia.  Its  ftwrn  is  that  of  a  rhombic  prism,  having  two 
faces  enlarged,  so  as  to  impart  to  it  a  tabular  shape.  Color 
hyacinth- or  orange-red ;  lustre  resinous;  nearly  opake.  Verj 
soft,  slightly  brittle,  easily  reduced  to  powder.  B  B,  it  does 
not  decrepitate,  but  retains  its  shape  until  it  fuses ;  and  <m 
cooling  assumes  a  crystalline  structure.  Its  matrix  is  calca- 
reous, and  it  is  associated  with  galena  and  Vauquelinite. 

TAUQUELINITE. 
ChnuuorLududCapiWT.    Heai-FrimiBtk  OUt*  Hilulilta,  ^UAi/tr.    CnpiM- 

The  foiloning  is  the  composition  of  this  mineral,  according 
to  Berzelius : 


Oiid«  of  QOfipai  .. 


It  is  thus  evidently  a  compound  of  two  atoms  chromate  of 
lead,  one  atom  oxide  of  copper.  Formula:  2PICh+Cp.  But 
the  oxide  of  copper  is  usually  supposed  to  be  combined  with 
chromic  acid,  and  accordingly,  Beudant  has  giren  this  for- 
mula :  2PICh=+CpCh^  —  which  answers  to  the  cliemical 
formula  of  Rammelaberg ;  or  aPbaCr^+CuiCr'." 
Sp.  Gr.  5-8.     H.  =  25  —  30. 

Primary  form  supposed  to  be  an  oblique  rhombic  priam. 
This  substance  occurs  in  mammillaled  masses,  or  minute  and 
generally  macled  crystals,  aggregated  irregularly,  and  consti- 
tuting a  thin  crust,  occasionally  with  a  tendency  to  the  form 
of  stalactites,  which  sometimes  are  hollow,  sometimes  include 
the  chromate  of  lead  of  a  dingy  orange  color.  The  crystals 
are  black,  occasionally  with  a  tinge  of  green,  and  when  viewed 
under  the  microscope,  often  appear  splendent ;  or  they  are 
without  lustre,  and  brown.  Streak  siskin-green  or  brownish. 
Fracture  uneven ;  faintly  translucent  or  opake.  B  B,  on  char- 
coal it  intumesces  slightly,  and  fuses  into  a  dark-grey  globule 
of  metallic  brilliancy,  surrounded  by  smsll  heads  of  reduced 
lead ;  but  the  globule  suffers  no  change.  Partly  soluble  in 
nitric  acid. 

*  T^Ii  nppuH  Uu  nUo 

Uia  oijiia  of  Ui«  MuUtu: 
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It  was  first  obserred  by  Berzelius  accoinpanying  chTomate 
of  lead,  from  Beretof  in  Siberia.  It  is  found  also  at  Pont 
Qibaud  in  the  Puj  de  Dome ;  and,  it  is  said,  in  Brazil,  along 
with  the  chromate  of  lead  from  that  country. 

TUNGSTATE   OF    LEAD. 

Scbeelitnni  Bill,  L.    Plomb  Tunnt>tt.  Ltff.    BcbtililiiiB,  B—UitL    SekHllM  of 

L«id.    Crodftldi  poadttona,  D, 

Combination  of  tungstic  acid  and  oxide  of  lead. 


OiiJe  gf  Iti 


iioM SI'TS SMI 

ICn-OO  Luoptdin.       UKHl  UTy. 

-  The  last  analysis  gives  3-40  At.  oxide  of  lead,  3-36  At. 
tungstic  acid.  It  is  therefore  a  simple  tungstate  of  lead. 
Formula:  Pitn. 

Sp.  Gr.  8-1.     H.  =30. 

Primary  form,  according  to  Levy,  an  octahedron  with  a 
square  base,  P  on  P  over  the  base  131°  30*.  It  has  a  single 
distinct  clearage  parallel  to  its  base.  Occurs  in  aggregated, 
indistinctly  pronounced  four-Bided  prisms,  whose  terminal 
edges  are  replaced  by  octahedral  planes.  Color  yellowish- 
grey;  faintly  translucent;  lustre  resinous ;  fracture  conchoid  al 
and  shining.  B  B,  it  melts,  and  gives  off  vapors  of  lead,  leav* 
ing  a  dark-colored  metallic-like  crystalline  globule;  when 
sufficiently  roasted  to  drive  off  the  lead,  it  yields,  with  borax, 
a  yellow  bead,  which  becomes  transparent  and  deep-red  on 
cooling  ;  and  with  salt  of  phosphorus,  at  a  certain  degree  of 
saturation,  afTords  a  blue  one  in  the  reducing  flame. 

Tungstate  of  lead  occurs  at  Zinnwald  in  Bohemia,  associated 
with  quartz  and  mica.  Levy  mentions  it  as  accompanying  the 
molybdale  of  lead  at  Bleiberg  in  Carinthia. 

VANADATE   OP   LEAD. 


OHUinTinndMaartHd. 7440 

Cblwi<laori«d %i-33 


Tha  forinnla  giren  byBerielius  is :  PbelPb3+^b3V*. 
47* 
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Wkkkw. 


PtMoiUiarjMd.., 


...n-436 


CblMlix H» 

Fwsii<Uaflraa«ndillia..  aiSS 

Tbe  formula  obtained  from  the  last  analysis  by  Dr.  Thom- 
son is:  PlChl-|-6PI»Vn. 

Sp.  Gr.  6%9  —  7-23.     Scratched  by  the  knife. 

Occurs,  though  rarely,  in  indistinct  hexagonal  piisniH,  gene- 
rally in  globules.  Primary  form,  according  to  Brooke,  a 
Rhomboid.  Color  varying  from  straw-yellow  to  reddisb-brown  ; 
opake,  and  dull.  The  fractured  surfaces  present  a  lesinoua 
lustre;  streak  white  ;  fracture  conchoid al ;  brittle.  B  B,  in 
the  forceps,  it  fuses,  and  on  cooling  retains  its  yellow  color  ; 
if  kept  some  lime  in  fusion,  however,  it  is  changed  into  a  steel- 
grey  porous  mass,  which  upon  charcoal  yields  immediately 
globules  of  lead.  Per  se  on  charcoal  it  fuses  readily,  exhales 
the  odor  of  arsenic,  is  reduced,  and  leaves,  after  heating  iu  the 
inner  dame,  a  steel-grey  very  fusible  slag,  which  exhibits  the 
re-BCtions  of  chromium.  It  forms  green  solutions  with  tbe 
Bulphuric  and  muriatic  acids;  and  a  beautiful  yellow  aolution 
with  nitric  acid. 

This  mineral  was  first  noticed  at  Zimapan  in  Mexico,  by 
Del  Rio.  Rose  alao  observed  it  at  Beresof  near  Ekatherine- 
hurg  in  Siberia,  aasocialed  with  phosphate  of  lead  ;  and  latterly 
it  has  occurred  in  considerable  quantity  among  some  of  the 
old  workiags  at  Wantockhead,  in  Dumfries-shire,  where  at 
6rBt,  from  tbe  resemblance  it  bears  to  that  species,  it  was  mis- 
taken for  arseniate  of  lead.  It  is  there  found  in  small  globular 
masses  sprinkled  over  calamine,  or  in  thin  coatings  on  the  sur- 
face of  that  mineral.  Isolated  and  perfect  crystals  are  rare, 
but  occasionally  the  larger  globules  exhibit  traces  of  aix-aided 
prisms.  —  Allan's  Manual.  It  has  also  been  found  at  tbe 
Leadhills  in  Scotland. 

SELENITE    OF    LEAD. 
rtnta.     lP«ffniJ«f'i  Jhauda,  ilii.  917.]     <B<ruIi'u>  B^fnt  AmU,  ISU,  pl  117.) 

This  is  a  new  mineral  brought  to  our  knowledge  by  tbe 
above-named  chemist.  It  accompanies  common  seleniuret  of 
lead,  and  it  probably  derives  its  origin  from  the  decomposition 
and  oxidation  of  that  mineral. 

It  has  a  autphur-yellow  color,  and  appears  in  the  form  of 
small  protuberances,  which  have  a  greasy  appearance.    Its 
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fVacture  ia  fibrous ;  it  is  brittle,  and  presents  faces  of  clearage 
in  one  direction.  Decrepitates,  B  B,  without  giviug  out  anj 
sensible  quantitj  of  water.  By  heating  it  red  hot  in  a  close 
tube,  it  melts  into  a  dark-colored  mass,  and  gives  out  selenium ; 
St  a  more  elevated  temperaturfi  it  Bublimates  selenic  acid. 
Treated  alone,  on  charcoal,  it  melts,  is  reduced  to  a  scoria,  and 
gives  a  particle  of  lead,  surrounded  by  an  areola  of  selenium. 
The  flux  indicates  a  trace  of  copper.  The  solution  of  the 
mineral  in  nitric  acid  resembles  in  every  respect  a  solution  of 
selenite  of  lead,  with  a  trace  of  aelenite  of  copper.  This 
mineral  is  the  first  example  of  selenium  being  found  in  nature, 
in  the  state  of  an  oxide.  It  is  found  in  the  Friederichsgliick 
mine,  near  Hildbourghausen,  and  is  aometimes  mixed  with 
oxide  of  copper  and  hydrated  peroxide  of  iron.  But  a  quanti- 
tive  analysis  of  this  mineral  is  yet  wanted  to  complete  our 
knowledge  of  tbia  species. 

GEOKRONITE." 
M-Somlitrg.  (K.y.^eid.Bim^lUgar;ISi9,f.ai.)   {B(nW>i»*J*tntAnciU,u.S03.) 

It  containa,  according  to  Svanberg's  analysis: 


9S-a-i7  Svuib«r|.        09^39  Btimi*. 

The  formula  answering  to  the  first  analysis,  by  Svanberg,  ia 
thus  stated : 


5P,s.{y.:ir.»Pb.|| 


This  mineral  was  found  in  the  silver  mine  of  Scala  in  Sweden, 
and  more  recenlly  it  has  been  met  with  in  the  province  of 
Galizien  in  Spain.    It  haa  hitherto  been  confounded  with  weiss- 

f^iiltigerz.  It  is  amorphous,  without  cleavage;  its  fracture  being 
amellar  in  one  direction,  and  in  the  other  granular  and  con- 
choidal.  Its  color  is  lead-grey,  and  it  possesses  metallic  luslre. 
In  hardness  it  is  between  mica  and  calcareous  spar.  Specific 
gravity  588.  Isopake;  streak  similar  to  the  color  of  the  mine- 
ral. B  B,  it  melts  easily,  exhibiting  the  reactions  of  antimony, 
lead  and  arsenic,  and  ia  finally  volatilized  by  continued  applies 
tion  of  heat,  leaving  only  a  amall  residuum  on  the  charcoal. 

I,  Bilani ;  lb*  ijbIisI  at  vhidi  npi«HnUd  l»d  wiib  tb* 
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BOULANGERITE. 

BalphDid  sT  L»4  ud  Aalimoar- 

This  mineral  was  first  described  bj  Boulanger,  {Aim.  da 
Mines,  second  series,  Tiii.  575,)  and  was  found  at  Molieres, 
department  ofGard,  in  France.  Specimens  from  the  Staroa^ 
erentni  mine  atNeitschinBlt.have  more  recently  been  examined 
by  Hauamann,  and  anajyzed  by  MM.  Sromeis  aud  Bruet. 
{Beruliiis'  Rapport  Annuel,  ISJU,  p.  122.)  These  are  the 
results  of  the  analyses : 


Conn 0«     BilTU IMS D-Wd 

IOIH)B«alui(er.      SMTBnitL  B^WBronub. 

The  formula  stated  by  Rammeisberg,  and  with  the  required 
numbers  of  which  the  last  analysis  very  nearly  agrees,  is  — 

Pb^Sb. 

Sp.  Gr.  =  5'97.  Hardness  not  aUted. 
Color  bluish-grey.  Lustre  metallic.  Occurs  in  masses, 
which  exhibit  on  fracture  a  crystalline  structure.  Is  not 
described  as  presenting  a  distinct  cryetallization.  B  B,  it 
readily  fuses,  giving  out  sulphurous  acid  and  fumea  of  white 
oxide  of  antimony  ;  on  charcoal  it  shows  the  presence  of  lead. 
Is  easily  attacked  by  nitric  acid,  and  boiling  muriatic  acid 
decomposes  it  with  the  extrication  of  sulphuretted  hydrogen. 

KOBELLITE.' 
M.aelUrttTg.    (r.  r.^wLRMdlavar,  1839,  P.1B3.)    lBtn.Rf.Jhm^JVa,rnw.-i 

This  is  a  new  mineral  species  found  in  the  cobalt  mines  of 
Hrena  in  Sweden.  Its  aoalysis  gave  M.  Setlerberg  the  fol- 
lowing constituents : 

SulphnnloflHd 4>-3t 

s!!lphiir«lofbiin>ill>.^".'.'.".*'33'IS 

ealahaitlofliw 4-79 

iiulphanl  of  cappat 1-OB 


These  results  correspond  with  the  formula:  3FeSI,2St'Sl> 
+18PISI,B8S1;  or  Fe»Sba+I2PbBi. 

Sp.  Gr.  6-29 — 6  32.     Hardness  not  stated. 
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It  haa  the  appearance  of  sulphnret  of  antimonj,  but  ia  more 
brilliant.  It  possesses  a  radiated  crystalline  structure.  Streak 
and  powder  black.  It  dissolres  in  cblorhydric  acid  with  the 
erolution  of  aulphydric  acid  gas.  Exposed  B  B,  it  melts  and 
produces  a  yellow  deposit  on  the  charcoal ;  the  greater  part 
volatilizes,  a  small  metallic  globule  only  remaining.  No  fur- 
ther  description  has  been  given,  and  we  are  without  any  know- 
ledge  of  its  cryatalline  form. 

8ULPHURET   OF   ZINC.  '' 

Blanclii,>W.    ZiDO  aninir«,  B.  Bt.    Dodeoabednl  GnrHI  BJaoila,  M.    DodMalodnl 
Zioc  Blonds,  J.      ZlncumiUrilB,  Lin.     BiKck  Jick,     Aenrpii  dndsuhedia,  D. 

The  eulphuret  of  ziuc,  mixed  with  variable  proporliona  of 
the  proto-sulphuret  of  iron ;  in  some  varieties  also  from  two  to 
three  pei  cent,  of  pioto-sulphuiet  of  cadmium. 

Enflud.  FneDeo.  IjOcditT  nU  fiTin. 

ZIh 7m^ 630 ee^ 


lOO-O  BsnUlr.  lOOO  Barlbiw. 

Zine eS-OQ 6e«3 

Bnrpbut 3»63 2^«a 

OaDgm 0-00 1Hio.,,,»..,. 


lOO-OO  TboDHB.  lOO-OD  Tboaiao.         lOtHW  B«li.t 

It  is  evident  that  the  mineral,  when  pure,  is  composed  of 
one  atom  zinc  and  one  atom  sulphur,  or  is  a  simple  sulphuret; 
requiring,  according  to  Berzelius,  ({6-73  of  zinc,  and  U3'28  of 
sulphur.     Formula  :  ZSI  or  Zn. 

Sp.  Gr.  40— 42.     H.  =  3-5  — 4-0. 

Color  brown,  yellow,  blackish-brown,  red,  and  black,  rarely 
green.  Primary  form  the  Rhombic  dodecahedron.  Itoccnrs 
crystallized  and  amorphous  ;  the  forms  of  its  crystals  are  very 
numerous;  structure  perfectly  lamellar,  and  mechanically  di- 
visible with  facility  into  the  dodecahedron,  octahedron,  obtuse 
rhomboid,  acute  rhomboid,  and  irregular  tetrahedron;  the 
lustre  of  the  fragments  is  splendent,  sometimes  adamantine; 
it  is  translucent  or  opake,  yields  to  the  knife,  is  moderately 
brittle,  and  easily  frangible  in  the  direction  of  the  laminse. 
Streak  varying  with  the  color,  from  white  to  reddish- brown. 
When  strongly  heated  in  the  oxidating  flame  of  the  blowpipe, 
it  emits  vapors  of  zinc,  which  deposit  on  the  charcoal ;  but  it 

ig  i  In  kUoaioa  to  iu  ibiiilnt  iiriUb. 
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a  inri):<ib1e,  even  with  the  addition  of  boru.  It  givei  oat  an 
hepatic  odor  when  pulverized  and  digested  in  sulphuric  acid, 
Some  Tsrieties  ate  highly  pbosphoreacent  when  rubbed  oc 
atiuck  with  the  steel. 

Though  the  foTniB  and  colors  of  blende  are  extremely  Tarioos, 
the  perfect  clearage  which  it  presents  parallel  to  the  faces  of 
the  dodecahedron  is  highly  characl eristic.  It  may  be  distia- 
guiahed  also  from  those  varieties  of  galena,  garnet,  and  tia, 
which  it  occasionally  resembles,  by  the  facility  with  which  it 
yields  to  the  knife. 


k  rhomliic  dodccihedron.  Fl^.  S,  the  rame,  of 
iDglea  are  replnced  by  as  many  trianKulir  pUne* ; 
wbleh,  in  fig.  8,  ire  iucreaFCil  fcreiilly,  forming  the  dmurc  oTthe  rhomtnc 
dodecahedron  into  the  rcRulir  oclihedron.  Hff-  *■  F'r-  0  ii  to  octihedroD, 
which  Las  received  ■□  increase  of  cryitalline  lamiDB  progressivelr  dl- 
■Dtniihing  in  size,  on  opposite  (acen;  (hli  crystal  fornii  the  passive  of  tha 
octahedron  (nio  the  letrahedron,  fif;.  6,  in  wliich  Ibe  trianfrular  planes  of 
fig.  S  have  received  a  Mill  further  increase  aC  laminc  Fife.  7<  >  reg;ular 
octahedron,  of  which  the  six  soUd  angles  are  replaced  by  quadrsnfulu 
pitno,  which  are  increaKd  and  complete  in  fig.  8,  the  culw.  Fig.  9,  a 
crystal  in  ihe  general  form  of  (he  rhombic  dodecahedron  (fig.  I),  but  modi- 
fied in  part  with  ihe  small  equilateral  Iriangulir  planes  of  fig.  2,  and  at 
which  the  edges  are  alternately  replaced  by  isoKeles  Iriingular  pltnei 
Inclining  on  Ihe  solid  anglel. 


P  on  P'  or  P" lao"  OC  00"  H, 

P.  P',  or  P"  on  a  .  .  .  ISE  00  00  — 

P  on  e,  or  e' 144  44  08  — 

o  on  e,  «>,  or  «"....  126  16  Sa  — 

e  on  «>  or  «" 109  28  1«  — 

e'  OD  e"  over  a TO  81  44  — 

^  on  g-  over  a 129  11  18  — 


Blende  (the  blackjack  of  English  miners)  is  a  mineral  of 
Ter;  frequent  occurrence,  being  met  with  in  beds  and  veina 
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tccompanjing  moat  of  the  ores  of  eilver  and  lead.  It  U  found 
not  only  crystallized  as  above,  and  in  macles,  but  masaJve, 
fibroua,  and  botryoidal.  The  dark-colored  cryBtalline  varieties 
are  principally  from  Derhyahire,  Cumberland,  and  Cornwall, 
though  many  splendid  apecimena  are  also  brought  from  Tran- 
aytvania,  Hungary,  and  the  Hartz.  A  transparent  bright- 
yellow  Tariety  accompanies  Bournonite  and  fahlerz  at  Kapnik  ; 
a  still  more  brilliant  one  of  an  oil-green  color  occurs  at  Schem- 
nitz;  while  Sahla  in  Sweden,  Ratieborzitz  in  Bohemia,  and 
eeTeial  of  the  Saxon  locatitiea,  are  celebrated  for  the  splendid 
brown  and  black  crystals  which  they  afford.  —  Allan' s  Manual. 

Very  large  and  beautiful  crystals  have  been  brought  from  the 
Silver  minea  of  Peru  and  Chili,  A  specimen  of  remarkable 
richness,  in  transparent  dodecahedrons,  of  en  oil-green  color, 
is  in  the  cabinet  of  Dr.  Martin  Gay. 

This  ore  is  abundant  at  several  places  in  the  United  Slates, 
and  usually  accompanying  galena,  as  at  Perkiomen,  Penn., 
Eaton,  N.H.,  St.  Lawrence  county,  N.  Y.,  Lubec,  Me.,  South- 
ampton, Mass.,  Middletovvn,  Conn.,  and  among  the  lead  mines 
of  Missouri  and  Wisconsin.  It  rarely  occurs  in  distinct  crystals 
at  these  localities,  but  remarkably  brilliant  and  perfect  crystals, 
of  a  fine  honey  or  wax-yellow  color,  and  nearly  transparent, 
are  fretiuently  met  with  in  the  limestone  at  Lockport,  and  on 
Goat  Island,  near  Niagara  Falls.  They  are  in  the  farm  of 
figs.  1  and  4,  and  also  present  various  modifications  of  these 
forms.  Prof  Beck  found  very  perfect  telrahedrons  {fig.  6) 
sometimes  having  their  solid  angles  replaced  by  tangent  planes, 
aa  shown  in  fig.  5 ;  these  are  from  Sullivan  county,  N.  Y. 
The  black  blende  of  Sbelburne  and  Warren,  N.  H.,  according 
to  Dr.  Jackson,  sometimes  occurs  in  tetrahedra  and  octahedra, 
but  it  usually  presents  large  foliated  masses  of  a  crystalline 
structure,  readily  cleaving  into  rhombic  dodecahedrons.  At 
the  former  place,  it  is  associated  with  argentiferous  galeoa, 
iron  and  copper  pyrites ;  at  the  latter,  it  forms  veins  in  trerao- 
lile,  and  is  supposed  to  be  abundant.  Dr.  Jackson  found  in  it 
three  per  cent,  of  cadmium. 

Though  this  ore  is  frequently  found  in  large  quantities,  the 
difficulty  of  reducing  it,  and  the  limited  extent  to  which  it  can 
consequently  be  applied,  render  it  a  production  of  little  impor- 
tance i  it  is  however,  in  some  instances,  employed  as  an  ore  of 
zinc.  According  to  De  la  Beche,  it  was  not  considered  worth 
raising  in  Cornwall,  in  1839,  though  it  is  one  of  themoat  abun- 
d&ntorea  that  occur  there.  It  is  abundantly  associated  with  the 
ores  of  copper  and  with  lead,  but  more  rarely  with  oxide  of  tin. 
Ordnance  Survey  of  Cornwall,  Devon,  ^c. 
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Casuitxiioiii  B1.EMDX.  —  Tbo  spleadeDt  fibrooi  blende  of  Prmbran 
possesses  ■  lustre  very  nearly  metallic,  especially  »der  fresh  friclure ;  lt> 
■truclure  Is  radiated,  the  fibres  are  shining,  and  oT  a  bronn  color,  aod  It 
coatiins  >  smilt  pn^wiiion  of  odmium.  It  has  twea  examined  hy  Lowe, 
who  Ibund ilia  cODtiia  two  per  cent,  sulphurel  oT  cadmium, three  and  two- 
thirdi  per  ceot.  sulphurel  of  iroD,  and  aioely-rour  and  one-ttaird  per  cent. 
of  sulphuret  of  zinc*  A  while  fibrous  variely  in  botryoidil  concretioiiB 
also  occurs  ia  Fowey  consolidated  niDeii;  lh«  mndre  la  many  other 
Coroiih  localities,  and  In  Ibe  United  SMea. 

VOLTZITE. 
JV.fVwut.    (Piiggaiarf'i.iiuulm,mi.W.}    Oijulpbonl of Zise. 

This  mineral  occurs  at  Rosiers,  near  Point  Gibaud,  Dept. 
Puy  de  Dome,  and  is  tbtis  constituted,  according  to  the  aaaly- 
sis  of  M.  Fournet : 

BDlphnnlariliiis »«l 

Olulaorriiic 1S34 

Oiidtof  liDB I'M 


These  numbers  approach  TeiyneaTl;  five  atoms  sulphuret  of 
zinc,  to  one  atom  oxide  of  zinc.     Formula  :  5ZS1+Z, 
Sp,  Gr.  45.      H.  =  3-66. 

Its  color  is  yellowish-red,  interspersed  with  brown  streaks ; 
lustre  pearly,  in  some  directions  vitreous  or  resinous ,-  opake  or 
feebly  translucent.  It  is  not  crystallized,  but  presents  the 
form  of  hemispherical  masses,  which  are  divisible  in  very  thin 
layers,  and  have  a  conchoidal  or  irregular  fracture.  Soluble 
in  hydrochloric  acid,  with  the  disengagement  of  snlphydric 
acid  gns.  It  has  been  named  in  honor  of  M.  Voltz,  engineer 
in  chief  of  mines. 

RIOLITE. 

BalnnlataTZiBcs.    Belenlalof  Zinc  ipd  MercDrr-    Rloliu,  AnHti.    Blonila,  Sk^vl 

Its  constituents,  according  to  the  analysts  of  Del  Rio,  areu 
follows : 

Manlom. «■ 


M4 

The  sulphur  is  supposed  to  be  accidental,  and,  according  to 
BerzeliuB,  the  formula  may  be  thus  stated :  S!Z'SeP+HSeI. 
Sp.  Gr.  6-56.     H.  not  stated. 

It  has  a  lead-grey  color  ;  lustre  metallic ;  op^e.     Occurs 
massive,  and  has  a  granular  structure.     B  B,  it  burns  with  m 


*Bn»liiu'  Rappon  Aamigl,  1S3T,  p>  II 
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fine  violet-colored  Aame,  aad  exhales  Bclenium  with  (he  strong 
odor  of  horse-radish.  Whea  heated  in  a  retort,  selenium, 
mercury,  and  a  little  sulphur  aublimc,  and  there  remains  oxide 
of  zinc  easily  soluble  in  acids. 

Tills  mineral  waa  found  by  Del  Rio,  at  Galebras,  in  ibo 
mining  district  of  EI  Doctor,  Mexico,  and  has  been  named  in 
honor  of  its  diecoferer. 

RED   OXIDE    OF    ZINC. 


Zink  Orid,  L.    Ziaa 

Balilu  Btucll,  D. 

Combinntion  of  oxideof  zinc  and  oxide  of  manganeae.  Dr. 
Bruce  discovered  iron,  but  he  does  not  »laie  the  proportion, 
and  it  was  probably  owing  to  the  impurity  of  the  specimen. 
The  analysis  by  Beithier,  shows  it  to  consist  of  seven  atoms 
oxide  of  zinc,  ^d  one  atom  sesquioxide  of  manganese. 


1004  BnK*.  KHH)  Burlhier. 

The  constitution  of  the  mineral  ia  thus  shown  to  be  seven 
atoms  oxide  of  zinc,  one  atom  sesquioxide  of  manganese.  For- 
mula: Z'Mn. 

■  Sp.  Gr.  6-4  — 5-5.     H.  =  4-0  — 4-5. 

Color  aurora-  or  Ter  mil  ion-red,  inclining  to  yellow.  Pri- 
mary form  a  Right  rhombic  prism  of  about  125"  and  55°.  It 
occurs  mnsaive,  diaseminated,  and  micBceouc,  but  never  in  dis- 
tinct crystals;  the  structure  is  lamellar;  principal  cleavage 
parallel  to  the  terminal  plane  of  the  prism  ;  translucent  when 
reduced  to  thin  latninEe,  or  opake;  with  an  adamantine  or 
shining  lustre  ;  but  on  exposure  it  beeomea  dull  and  covered 
by  a  pearly  crust ;  streak  orange-yellow ;  fracture  conchoidal ; 
brittle,  and  easily  scratched  by  the  knife.  It  is  infusible  B  B, 
without  adiliiion,  covering  the  charcoal  with  zinc  fumes  when 
exposed  to  the  reducing  flame;  but  with  borax  melts  into  a 
transpnrent  yellow  bead,  and  with  salt  of  phosphorous  forms  a 
colorless  one.  It  is  soluble  without  effervescence  in  nitric  acid, 
and  is  supposed  to  derive  its  red  color  from  the  manganese  it 
contains.  In  crucibles  at  a  white  heal  in  contact  with  charcoal, 
the  oxygen  is  taken  up,  and  the  zinc  volatilizes,  and  may  he 
collected  in  the  ordinary  way,  much  purer  than  that  usually 
obtained  from  the  aulphuret  by  distillation. 

This  mineral  is  known  tooccur  only  in  Sussex  county,  N.  J., 
where  it  forms  an  extensive  bed  in  limestone,  accompanied 


liotizeobvGoOglc 


566  KATITE   HEIALS  IND 

by  Franklinite,  Troostite,  &c.  It  »  scattered  in  small  qaan- 
titiea  through  varioua  parts  of  the  valley  of  Sparta,  but  at 
Franklia  and  Sterliog,  particularly  the  latter,  the  greatest 
workable  quantities  exist  to  iarite  the  attention  of  capitalists. 
It  is  probably  the  richest  deposit  of  zinc  ore  of  vrhich  we  have 
any  knowledge. 

Mitscherlich  has  described  some  minutesix-sided  piisins, 
formed  artificiBtly  in  the  iron  furnaces  of  Konigshiitte  in 
Silesia,  which  he  belierea  to  belong  to  ihia  species. 


SILICEOUS  OXIDE   OF   ZINC. 
Combination  of  oxide  of  zinc,  silica,  and  water. 

Llmbgorf.  Altanbvif.  Briicu.  IdidhitiL 

oiid*iiriiH.....e&«3 e^n a^a. m« 

BiilH M-e» 9M3. »-5 KW 

Wilar 7-46 >40 IM IM 

W-IS  BanwUH.    1<XHM  BamlliH.     IMFO  BaRkiar.     IWflTlimai. 

It  consists,  according  to  these  analyses,  of  one  At.  silica, 
one  At.  oxide  of  zinc,  one  At.  water.  The  water  is  rather 
less  than  one  atom,  but  Dr.  Tbomsoa  supposes  that  the  de- 
ficiency is  in  consequence  of  the  mineral  baring  undergone  a 
kind  of  efflorescence.*     Formula:  ZS+Aq. 


8p.  Gr.  3-3~3-6.  H.  =  50. 
Moat  prevalent  color  white,  occasionally  blue,  green,  yellow, 
or  brown.  Primary  form  a  Right  rhombic  prism.  It  occurs 
crystallized,  stalactitic,  mammillated,  bolryoidal,  and  massive. 
The  crystalline  forms  are  numerous;  the  crystals  are  mostly 
disposed  in  radiated  groups  ;  cleavage  perfect  parallel  to  M  ; 
fracture  uneven  ;  streak  white  ;  luatre  vitreotiH  ;  varies  from 
transparent  to  opake  ;  yields  to  the  knife,  but  is  much  harder 
than  the  carbonate  of  zinc.  When  gently  heated  it  is  stronglj 
electric ;  some  varieties  become  so  by  friction.  B  B,  it  slightly 
decrepitates,  loses  its  transparency,  intumesces,  and  emits  a 
green  phosphorescent  light;  it  is  infusible  without  addition, 
but  is  soluble  with  boraz  into  a  clear  glassy  globule,  which 
becomes  opake  on  cooling.  Reduced  to  powder  it  dissolves  in 
heated  sulphuric  and  muriatic  acid,  and  the  solution  gelatinizes 
on  cooling. 

•  iViiiipBI»r  hT  Dr.  Thmnii  op  Uw  minmk  tomi  b  tiw  mtolibwbMd  of  Ctwiv. 
Land.  EiIiDb.  ud  fiub.  Fbil.  Mmf .  itu.  408,  ISW. 
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M  or  M'  on  a 132  86 

MonA 128  40 

aoncori' 116  00 

cone' 120  86 


This  species  and  the  following,  are  frequently  found  asso- 
ciated in  veins,  with  blende,  iron  and  lead.  Considerable 
quantities  occur  at  Bleiberg  and  Raibel  in  Carinthia,  often  in 
extremetj  delicate  crystals.  SeTeral  beautiful  rarielies  aremet 
with  near  Freiburg  in  the  Brisgau,  at  Reizbanja  in  Hungary, 
Tarnowitz  in  Silesia,  and  Altenberg  near  Aix-la-Ghapelle. 
Concentric  bolryoidal  groups  occur  in  the  Mendip  Hills,  and 
at  Wanlockhead  in  Dumfries-shire  ;  and  numerous  pseudomor- 
phic  crystals,  assuming  different  forma  of  the  carbonate  of  lime, 
are  found  in  Derbyshire,  and  at  Schemnitz  in  Hungary. 

According  to  Prof.  'Wm.  B.  Rogers,  electric  calamine  is  very 
abundant  in  the  lead  mines  of  Weyihe  county,  Virginia,  both 
massive  and  in  groups  of  small  radiating  crystals. 


"?'«?*'1*'a''- 


Its  constituents 
shown: 


CARBONATE   OF   ZINC. 

DhodrftlCikmliu,  J.    SniilhjoaLtfl,  BtuismL    AJibjflioua  Cu- 

are  carbonic  acid  and  oxide  of  zinc,  as  here 


There  U  a  considerable  loss  in  the  last  specimen,  but  there 
IB  8  near  agreement  in  the  atoms  deduced  from  the  two  first 
analyses:  in  the  second,  onide  of  zinc  12*44  At,  carbonic 
acid  12-39  At.  It  is  evident,  therefore,  that  the  mineral  is  a 
simple  carbonate  of  zinc.     Formula  :  ZC. 

Sp.  Or.  4-2— 4-5.      H.=50. 

Calamine  is  found  crystallized,  compact,  pseud omorphic, 

Mbwtiftkdhr- 
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earthy,  and  cupriferous.  Color  commoDlf  greyish  or  yellow- 
ish, but  also  occurs  of  various  shades  of  green  and  brown. 
Primary  form  an  Obtuse  rhomboid  of  107°  Oy.  It  is  found  in 
obtuse  and  acute  rhombs,  and  in  long  quadrilnierat  tables 
which  sometimes  are  modified ;  structure  perfectly  lamellar, 
yielding  to  cleavage  parallel  to  all  the  primary  planes;  the 
external  lustre  of  the  crystals  Is  between  vitreous  and  pearly; 
translucent  or  <^ake,  and  yields  eaaily  to  the  knife.  It  dis- 
solves with  effervescence  in  nitric  or  muriatic  acid,  but  it  does 
not,  like  the  silicate  of  zinc,  form  a  jelly  with  them.  B  B,  it 
is  infusible,  but  loses  its  transparency,  the  carbonic  acid  ia 
driven  off,  and  the  residue  acts  like  pure  oude  of  zinc.  With 
salt  of  phosphorus  it  fuses  into  a  transparent  ^lass,  which  be- 
comes, in  the  reducing  jet,  clouded  on  flaming,  and  forms  a 
white  enamel  when  cold.     It  is  negatively  electrihed  by  friction. 

Moat  of  the  localities  of  the  foregoing  species  ore  also  com- 
mon to  this.  A  dark-brown  colored  variety,  and  another  of  a 
beautiful  bright  green,  are  found  in  Siberia.  Dognatzka  and 
the  Ban  n  at  in  Hungary;  Reibel  and  Bleiberg  in  Carimbia; 
Tarnowitz  in  Silesia;  Aix-la-ChapelJe  ;  Mendip  in  Somerset- 
shire; Mattock  in  Derbyshire;  Wanlockhead  and  the  Lead 
Hills  in  Scotland  ;  all  produce  it  in  considerable  abundance. 
It  is  a  very  rare  ore  in  the  mining  districts  of  Cornwall  and 
Devon,  but  one  or  two  mines  of  it  are  still  in  work.  A  com- 
pact, fibrous,  semi-tranaparenl  variety,  of  a  pale-yellow  color, 
disposed  in  concentric  lamins,  also  occurs  at  Alston  Moor  ia 
Cumberland. 

In  a  paper  by  J.  P.  Witherell,  Esq.,  (Jour.  Acad.  Nat.  Sd. 
Philad.,  T.  314,)  this  mineral  is  described  as  occurring  at  the 
Ferkiomen  lead  mine  in  globular  and  reniform  masses,  ofa 
pale-blue  or  brown  color,  and  possessing  a  radiated  structure. 
At  Brookfield,  Conn.,  it  occurs  in  limestone,  in  the  form  of  an 
impalpable  powder,  accompanying  blende  and  galena.  Dr. 
Houghton  has  also  detected  it  in  the  ct^per  region  of  Michi- 
gan. At  the  zinc  mines,  both  at  Franklin  and  Sterling,  N.  J., 
carbonate  of  sine  forms  thin  incrustations  upon  the  lumine  of 
the  red  oxide,  as  well  as  upon  Franklinite.  It  seems  to  form 
constantly  by  the  decomposition  of  the  ore,  and  the  absorbtioD 
of  carbonic  acid  from  the  atmosphere. 

This  species,  however,  does  not  so  oFlen  occur  crystallized  as 
the  siliceous  oxide,  being  more  generally  alalactilic,  reniform, 
mammillated,  cellular,  and  amorphous;  sometimes  imperfectly 
fibrous;  and  frequently  awuming  (he  aspect  of  calcedony. 
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RTDSOUS  DICARBONATE  OF  ZINC. 
The  difference  between  this  mineral  and  the  preceding,  waa 
pointed  out  by  Smithson,  in  Nicholson's  Journal,  vi.  76.  It 
accompanies  the  anhjdroua  carbonate,  but  has  nerer  been 
found  in  cryntala.  Mr.  Smithson  obtained  the  fcdlowing  coor 
Btituents,  from  a  specimen  from  Bleyberg : 

Otituie  leid IS-SB 

OilAanfiliH <»-3a 


These  numberi,  as  viewed  bj  Dr.  Thomson,  ^ive  rerj  nearly 
one  atom  carbonic  acid,  two  atoms  oxide  of  zinc,  two  atoms 
water ;  and  therefore  constitute  a  hydrous  dicaibonate  of  zinc 
Formula:  Z»6+2Aq. 

Sp.  Ur.  3-584—3-598.     H.:^2— 3-5. 

Does  not  phosphoresce  when  scraped.  When  plunged  into 
water  it  absorbs  about  one-third  of  its  weight  of  that  liquid. 
B  B,  it  becomes  yellow,  but  recovers  its  color  on  cooling. 
Before  the  reducing  flame  it  is  entirely  dissipated,  abundance 
of  flowers  of  zinc  being  deposited  on  the  charcoal.  With 
borax  and  biphosphate  of  soda  it  fuses  with  effervescence  into 
a  clear  colorless  glass,  which  becomes  opake  on  cooling,  if 
orer  saturated.     Carbonate  of  soda  has  no  action  on  it. 

AURICEIALCITE.- 
JKMHjv.    jPtggmiwfi .tmUlMi, mTlU. ^as.] 

This  mineral,  from  Lohtewsk  in  Altai,  analyzed  by  the  above 
named  chemist,  gave  the  following  constituents : 

Olid*  ofcoptxc M-IS 

Oiida  or  UM 4&'8i 

Cart»nie»U. IfrDS 

Witn 9VS 


Formul«:2$""  Jc+$"?a». 
in"  J  Zn  5 
It  occurs  imorphoua,  ■ometimea  granular,  and  at  other  liine« 
in  radiating  masses  of  a  green  color,  slightly  transparent  and 
of  little  hardness.  In  the  alembic  it  gives  out  water,  and  be- 
comes black  ;  on  charcoal,  exposed  to  the  inner  flame,  it  is 
reduced  to  a  zinc  slag,  and  with  fluxes  shows  the  reaction  of 
copper.  With  soda  and  borax  it  is  reduced  to  a  globule  of 
copper. 

H  tItiMaU  tt  MtM  BDrtekikmi. 


liotizeobvGoOglc 


670  KATIVE   HBTiXS  AND 

BerzeltuB  obsetvea  that  thia  mineral  differs  not  essentiallj 
from  the  greeo  cupreouB  calamine  of  M.  Patria,  which  occurs 
near  Kleopinski,  in  drusses,  in  a  carbonate  of  zinc,  very  rich  in 
cadmium.  He  supposes  it  to  contain  more  carlxinate  of  cop- 
per ;  and  the  green  calamine  of  M.  Patrin  is  crystallized,  and 
has  a  pearly  lustre.* 

WILLELMINE. 
WillclmliM,  £«t  ud  Andnl.    VtintmU,  LfmtmJ.    ZinHliu  untaniu,  D. 

A  specimen  analyzed  by  Dr.  Thomson  gare  the  following 
constituents : 


OiUs  of  zino. Byn... 

ailiin S&91... 

Faniide  of  inn I'M 


A  specimen,  which  seems  to  have  been  purer,  was  analyzed 
by  M.  Levy,  who  obtained  results  that  approach  nearer  to  one 
atom  oxide  of  zinc,  abd  one  atom  silica,  viz.  of  Z  —  73-38,  of 
S — 27-67,  in  100  parts:  equal  to  13-79  At.  of  the  former,  and 
13'83  At.  of  the  latter.  It  is  evident,  therefore,  that  the 
mineral  is  a  simple  anhydrous  silicate  of  zinc.  Formula :  ZS. 
Sp.  Gr.  4-18.     H.  =  5— 5-5. 

Crystallized  in  regular  six-sided  prisms,  terminated  by  rhom- 
bic faces  inclined  to  one  another  at  an  angle  of  about  128°. 
Primary  form  an  Obtuse  rhomboid  of  128°.  Color  white,  yel- 
low, red,  or  reddish-brown.  The  crystals  vary  from  transparent 
to  translucent.  Cleavable  in  one  direction,  perpendicular  to 
the  axis.  B  B,  it  decrepitates,  coloring  the  flame  green,  but 
does  not  fuse.     Forms  a  jelly  in  nitric  or  muriatic  acid. 

It  occurs  in  the  calamine  deposits  of  the  Vielle  Montague, 
near  Aix-la-Chapelle. 

A  silicate  of  zinc  from  Franklin,  N.  J.,  analyzed  by  Van- 
uxem  and  Keating,  agrees  very  nearly  in  composition  with  the 
species  above  described.  They  obtained  oxide  of  zinc  7133, 
silica  2500,  oxide  of  manganese  266,  peroxide  of  iron  0*67. 

SULPHATE   OF   ZINC. 

Prinaalie  Vitriol  Bill,  H.    Pfnaiital  Vitriol,  J.    Oiiliiiiiiu,  BmimtL    Ziak  ITitiisl, 
KmnUM.    Zlu  Sglpluli,  H.    Wlilta  Viuioi,  A.    Tlliioluin  ZilWisiim,  D. 

It  is  a  hydrouB  sulphate  of  zinc. 

•  Kippon  Annul  for  IStD,  p.  139. 
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BeudBDt's  formula,  deduced  fiom  his  own  analfses,  is: 
ZS13+6Aq. 

Sp.  Gr.  2  036.     H.  =  2  0  —2-5. 

Greyish-,  yellowish,  reddish-,  or  sree Dish- white.  Primary 
form  a  Right  rhombic  prism  of  90  42'.*  It  seldom  occurs 
distinclly  crystallized,  generally  massive,  stalactitic,  bolryoidal, 
reuirorm,  and  investing ;  cleavage  perfect  parallel  to  the  face 
o;  fracture  conchoidal ;  lustre  vitreous;  streak  white;  trans- 
parent or  translucent ;  with  a  nauseous  metallic  taste.  B  B, 
It  is  fusible  with  ebullition,  giving  off  its  sulphuric  acid,  and 
covering  the  charcoal  with  a  white  coating.  It  is  readily  solu- 
ble in  water. 


^S^>^ 


It  occurs  principally  in  the  deserted  galleries  of  old  mines, 
frequently  with  blende,  and  is  supposed  to  arise  from  the  decom- 
position of  that  mineral.  It  is  found  at  Rammelaberg  near 
Goalar,  in  the  Hartz,  in  Austria,  Hungary,  at  Fahlun  in  Sw» 
den,  and  at  Holywell  in  Flintshire ;  but  it  is  a  rare  species. 

HOPEITE.I 


"  A  compound  of  some  of  the  stronger  acids,  —  as  phosphoric 
or  boracic  —  zinc,  an  earthy  base,  a  little  cadmium,  and  a 
great  deal  of  water."  But  no  complete  analysis  has  been 
published. 

Sp.  Gr.  2-46  —  2-76.    H.  =  25  —  30. 
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Primary  a  Right  rhombic  prism  M  on  M'  =  101"  94'. 
ClcMage  perfect  paraljel  to  /.  Color  greyuh-white ;  tran^a- 
rent  or  traostucent ;  Inatre  vitreous,  iacliniDg  to  pearly  on  the 
face  e;  Btreak  white.  Surface  of  j?  deeply  atriated  longitadi- 
nally;  rest  of  the  faces  smooth.  Entirely  solahle  witbont 
efiervescence  in  the  muriatic  and  nitric  acids,  but  is  acted 
upon  very  slowly  by  sulphuric.  Neither  phosphorescent  nor 
electric  by  beat  Yields  water  in  the  matrass,  and  melts,  B  B, 
into  a  clear  colorless  globole,  which  tinges  the  flame  green. 

With  carbonate  of  soda  it  gives  a  scoria,  which,  when  hot, 
is  of  a  yellowish  color.  The  oside  of  zinc  condenses  round  it 
in  great  quantity  on  the  charcoal,  and  next  the  scoria  is  a  red- 
dish-yellow lint,  which  does  not  vanisb  on  cooling,  and  indi- 
cates the  presence  of  cadminm.  A  solution  of  cobalt  commu- 
nicates a  fine  bluish  tint  to  the  melted  assay.  From  the  cha- 
racters above  stated,  Hopeite  is  probably  a  phosphate  of  zinc, 
containing  cadmium ;  hat  it  has  not  jet  been  subjected  to  an 
analysis. 


HoaUoverf 101°  14' 

H  on  r IW   43 

M  on  f !»    18 

J  on  1 IM   47 

Pod* m   U 


\ssy 


This  is  a  very  rare  subMance ;  it  was  noticed  by  Sir  David 
Brewster ;  and  has  hitherto  been  fonikl  only  in  the  calamine 
mines  of  Altenberg,  near  Ais-1»-Cbapelle. 


MARHATITE. 

This  mineral  is  composed  of  sulpbaret  of  sine  and  sulphnret 
of  iron,  and  the  andjrsea  of  two  specimens  by  the  above-named 
chemist,  gave  the  proportions  aa  follow : 


The  atoms  <^  the  former  are  to  tboae  of  the  latter  conatitn- 
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cnt,  neirly  as  three  to  one;  coasequently,  the  formula  for  this 
mineral  is  thus  expressed  :  FS1+3ZS1 ;  or  Fe+3Zn. 

It  occurs  in  black  foliated  masBes,  and  very  much  resembles 
blende  in  man;  of  its  characlers,  whence  it  has  been  called 
the  "  blende  of  Marmato."  It  probably  offers  an  example,  more 
common  than  is  generally  supposed,  of  aulphuret  of  zinc  and 
sulphuret  of  iron  chemically  combined.  According  to  Von 
Kobell,  it  is  readily  soluble  in  muriatic  acid, giving  out  aulphy- 
dric  acid  gas.  No  sulphur  is  set  free.  With  excess  of  ammo- 
nia, an  abundant  precipitate  of  protoxide  of  iron  ia  thrown 
down.  Pure  zinc  blende  gives  a  precipitate  with  ammonia, 
which  ia  either  entirely  soluble  in  excess,  or  leaves  behind  only 
a  few  red  flocks  of  oxide  of  iron ;  Marmatite  is  also  more 
easily  decomposed  by  muriatic  acid.  It  occurs  at  Marmato  in 
the  province  of  Popayan,  Columbia. 

SULPHURET  OF   CADMIUM. 

This  rare  mineral,  formerly  supposed  to  be  simple  sulpharet 
of  zinc,  was  sbown  by  Lord  Greenock  to  be  a  different  sub- 
Uance,  and  on  analysis  by  Mr,  Connell  of  Edinburgh,  it  was 
found  to  consist  of  2256  sulphur,  77-30  cadmium,  and  there- 
fore, to  constitute  a  new  species.  Nearly  the  same  results  have 
been  obtained  by  Dr.  Thomson,  viz.  sulphur  224,  cadmium 
77'6.*  It  evidently  consists  of  one  atom  of  each  of  its  elements. 
Formula:  CdSl. 

Sp.  Gr.  4-842.      H.  =  2-75. 

Translucent  to  transparent.  Lustre  vitreous,  sometimes 
almost  adamantine.  It  is  always  crystallized  in  six-sided  py- 
ramids, the  summits  being  sometimes  replaced  by  a  more  acute 
pyramid.     Some  of  the  crystals  are  regular  six-sided  prisms. 

It  occurs  with  prehnite  in  an  amygdaloidal  rock  at  Bishop- 
lown,  in  Renfrewshire,  and  also,  according  to  Dr.  Thomson, 
on  the  Cochno  burn,  on  the  north  side  of  the  Clyde.  It  was 
named  by  Prof  Jameson  in  honor  of  Lord  Greenock,  whose 
examination  of  it  ultimately  led  to  a  true  knowledge  of  its 
character. 

NATIVE   QUICKSILVER. 
■ercDTf.   Gedieian QiMkiillwr,  W.   Hirenn Nalit,  B.  Hi.   U)\oUMmtmj,U.uai. 
Hrdratygrr.    Ar^eainii  VtiuiL   Bponi  iif*DlL    Uiftat  JEltmMi,  Flh^    fljdni- 

Fluid  mercury  is  the  pure  metal  as  produced  by  nature  ;  it 

•  Land.  Edin.  UHt  Dab.  FliU.  Mif .,  irii.  41B,  ISM. 
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presents  no  determiaBte  form,  but  occurs  in  small  globolea  d» 
semioattid  through  its  matrix. 

It  ia  of  a  Bilver-white  color,  with  a  splendent  metallic  lustra 
Specilic  gravity  13-6.  It  voJalilizes  eutirely  B  B,  at  less  than 
a  red  beat ;  becomes  solid  at  a  temperature  of —  40° ;  and  is 
easily  soluble  in  nitric  acid. 

It  occurs  in  most  of  the  mines  producing  the  ores  of  quick- 
siher,  particularly  those  of  Idria  in  Carniola,  Almaden  in 
Spain,  and  the  Palatinate.  At  Idria  it  is  found  in  a  kind  of 
state-clay,  which  forms  the  upper  portion  of  the  mines;  and 
from  this  source  is  obtained  by  means  of  washing.  Near  Li- 
mach,  and  at  Guancarella,  in  Peru,  it  is  found  with  the  sul- 
phurel.  Mercury  is  used  in  various  chemical  and  pharmaceu- 
tical preparations ;  in  the  amalgamation  of  gold  and  silver  ores, 
for  which  purpose  vast  quantities  are  annually  exported  from 
Europe  to  the  South  American  continent ,-  iu  the  formation  of 
artificial  cinnabar,  and  fulminating  powder  for  percussion 
guns  ;  in  silvering  mirrors ;  making  thermometers  and  barome- 
ters ;    and  for  many  other  purposes. 

The  quantity  of  native  quicksilver  annually  obtained  irom 
the  Almaden  mines,  is  about  twenty-two  thousand  quintals, 
two-thirds  of  which  is  consumed  at  the  Mexican  mines  in  amal- 
gamation. In  consequence  of  the  high  price  demanded  for  it, 
many  of  the  Mexican  silver  mines  have  been  abandoned,  and 
great  hopes  sre  entertained  that  some  other  msterisl  or  process 
may  he  found  as  a  substitute.  Since  1828,  the  price  has  raised 
from  $60  to  tt30  per  quintal. 

NATIVE    AMALOAH. 

iFh*t  Auftlnm,  W. 
.. "-^.    Ab 

Union  of  mercury  and  silver. 


UXHO  KlifnA.       lUH)  Caidiw. 

The  specimen  analyzed  by  Klaproth,  coDsists  of  two  atoms 
mercury  to  one  atom  silver ;  while  Cordier's  numbers  give 
three  of  the  former  to  one  of  the  latter.  It  would  seem,  there- 
fore, supposing  both  analyses  correct,  that  they  umstitute  two 
distinct  species.     Formola  :  H'Ag  or  H^Ag. 

Sp.Gr.  lO-O  — 141.     H.  =  10— 3-5. 

Silver-white,  or  greyish.  Primary  form,  a  Rhombic  dodeca- 
hedron. It  occurs  in  a  semi-fluid  state  ;  also  massive  ;  and 
occasionally  forms  large  and  very  perfect  crystals,  with  nume- 
rous modifications  of  ibe  rhombic  dodecahedron ;  but  no  dis- 
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lioct  cleavage  has  been  obserred ;  haa  a  flat  conchoidal  irac- 
tnre ;  is  soft,  cracks  vhen  cut,  and  acquires  ritreoua  eleclricitj 
Trom  friction  when  isolated.  BB,  the  mercury  ia  volatilized, 
and  a  bead  ofailveT  remains.  It  whitens  the  surface  of  cop- 
per when  rubbed  warm  upon  it.     Soluble  in  oitric  acid. 
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It  is  found  principally  at  Rosenau  in  Hungary,  and  at  Mos- 
chellandaberg  in  Deux  Ponta,  accompanied  b;  ijuickailver  and 
cinnabar,  in  ferruginous  and  argillaceous  veins,  and  is  de- 
scribed as  occurring  at  those  points  where  reins  of  silver  and 
mercury  traverse  one  another. 

SULPHURET   OF   MERCURY.  " 


n  of  mercury  and  sulphui 


99-aa  KlaptDth.  W4S  Ktiinolh. 

Klaproth  appears  to  be  the  only  chemiat  who  has  analyzed 
thia  mineral.  Hia  resulla,  divided  by  the  atomic  weights, 
indicate  one  atom  of  each  of  the  elements,  or  a  simple  sul- 
phuret  of  mercury.     Formula:  H  SI. 

Sp.  Gr.  67  — 82.     H.  =  20  — 25. 

It  varies  in  color  from  carmine,  through  cochineal-red,  to 
lead-grey;  in  this  lust  caae  it  ia  opake,  and  has  a  metallic  lus- 
tre; when  it  ia  red  it  is  more  or  less  translucent,  and  exhibits 
an  adamantine  lustre.  Primary  form  an  Acute  rhomboid  of 
71°  48'  and  108°  12',  in  which  it  also  occurs  crystallized ;  but 
the  crystals  are  mostly  modified  by  secondary  planes ;  also 

•  Pnni  111*  Onali,  ■ifiiirj'iDf  ■  »^«itaT*d  fnin. 
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massive,  fibrous,  and  pnlferulent.  Straclure  lamellu*,  in  tbe 
iDassive  Bometimes  curved,  with  a  shiuini;  lustre;  cleavage 
highly  perfect  parillel  to  F,  the  primary  rhomboid ;  itreak 
bright  acarlet.  B  B,  it  melts,  and  is  Tolalilized  with  a  blue 
flame  and  sulphurous  odor.  On  being  sublimated  it  crystal- 
lizes  in  columnar  masses.    It  is  soluble  in  nilro-murialic  acid. 

P  on  F 71»  4^ 

PenH m  20 

M 162  8 

e 169  IS 

J  \  '^^        a  on  il  .  • 12T  6 

9     V%/         62 188  22 

AS ISS  M 

M 146  81 

!  on  il 143  6S 


Figurs  lod  mcMurcmenli  on  the  ■othorlly  of  HiSy. 

The  Ltbertrz  or  Hepatic  Gnnabar  is  dark-red,  sometimes 
nearly  iron-grey  ;  it  occurs  both  compact  and  slaty ;  and,  be- 
ing generally  mixed  with  impurities,  such  as  bituminous  mat- 
ter or  clay,  afinrds  a  brownish  streak,  and  is  always  opake. 

The  best-defined  crystals  of  cinnabar  are  found  in  the  coal 
formation  of  Moscheilandsberg  and  Wolfstein,  in  the  Palati- 
nate,though  it  also  occurs  in  beds  trarersing  gneiss  at  Reicb- 
ennu,  in  Upper  Carinthia,  in  grauwacke  at  Dumbrana  in 
Transylvania,  and  in  limestone  at  Neumarktel  in  Carniola. 
Well-crystallized  specimens  are  tnenlioned  also  from  Japan, 
Mexico,  and  Brazil.  The  principal  repositories  of  this  ore, 
however,  are  Almaden  in  Spain,  and  Idria  in  Carniola,  where 
it  occurs  almost  exclusively  massive,  and  whence  it  is  obtained 
in  large  quantities  as  an  ore  of  mercury.  The  variety  termed 
coralinerz,  from  the  latter  locality,  consists  of  curved  lamellar 
concretions,  which  present  the  form  and  apparent  structure  of 
fossilized  ebells. 

Cinnabar  is  the  most  abundant  and  most  important  ore  of 
mercury,  which  is  obtained  from  it  in  a  metnllic  state  by  sub- 
limation. Vermilion  is,  in  fact,  pure  cinnabar,  being  a  com- 
pound of  mercury  and  sulphur,  in  nearly  the  aame  proportions 
as  in  this  species.  —  Allan's  Mnnuai.  In  Peru  sulphuret  of 
mercury  was  observed  by  Mr.  Blake  in  connection  with  mag- 
netic iron,  iron  pyrites  and  galena,  at  Guancavellica  —  the 
only  place  in  South  America  where  it  has  been  obtained  in 
large  quantity.  In  Chili  it  is  found  at  several  places  near  the 
town  of  Copiapo  and  Coquimbo.  Near  Limach  it  is  found 
with  native  mercury. 
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DICHLOBIDE   OF   MERCURY. 
Bora  auicbiilrir.    anrr.kitlber  Bonen,  W.    HoTcun  HiuiiM,  Ef.    Chlongotckiillwr. 
BiniliHi.    Frn'niUiiJ  Peiil  Kinto,  M.    PfTUnidar  C'Dncou  HanDrj.J.    UuriiWof 

It  does  not  appear  thai  the  mineral  has  been  accurately 
analyzed,  but  its  composition  is  supposed  to  be  the  same  with 
the  artificial  caiomel,  which  consista  of  chlorine  15'26  of  mer- 
cury 64'74;  or  one  atom  chlorine  to  two  atoms  mercury. 
Formula;  H^Chl. 

Sp.  Qr.  6-48.      H.  =  1  -5  —  20. 

Calot  greyish- white,  grey,  yellowish  and  greeniah-grey ; 
sometimes  occurs  crystallized  in  distinct  quadrangnlar  prisms 
terminated  by  pyramids.  Primary  form  a  Right  square  prism. 
It  is  also  in  tubercular  crusts;  sometimes  fibrous ;  rarely  com- ' 
pact ;  is  occasionally  translucent,  with  an  adamantine  or  vitre' 
ous  lustre;  n.nd  is  sectile ;  fracture  conchoidal  or  uneven. 
BB,  on  charcoal,  it  is  totally  rolatilized  if  pure;  in  the  ma- 
trass it  affords  a  white  sublimation,  and  mixed  wi^  soda  formi 
numerous  globules  of  mercury. 
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Tbe  preceding  Ggure  and  meuoremenl*  we  on  Aie  tuthorily  or  Brooke. 
The  principal  locality  of  this  rare  mineral  b  Moscbellands- 
berg  in  Deux  Fonts,  where  the  crystals  are  oflen  Jsrge  and 
well  deAned,  coating  the  cavities  of  a  ferruginous  gangue,  and 
associated  with  cinnabar ;  but  it  is  also  met  with  in  the  quick- 
silver mines  of  Idria  in  Carniola,  at  Almaden  in  Spain,  and  at 
Hwzowitz  in  Bohemia. 

CttLORiDK  or  Merclikt,  or  Natite  Cob«o<it(  Snai.i*fXTE. 
Tbe  eiiileaee  of  this  apeciei,  Ibough  affirmed  by  ■ame  mineniloinsta,  ii 
Terr  doubtful;  and  we  hiTe  no  iccurite  or  even  p&rtiil  dcBcriplion*  oriL 

IODIC   MERCURY. 
Iodanda1IsRin,«KaniinMsi4,Jnibr.    lod-OoMkiilbgr, /M  U>  ud  £Hia*4 

In  spots  of  a  line  lemon-yellow  color,  in  the  variegated  sand- 
stone of  Casas  Viegas,  Mexico.  Exposed  to  the  aii,  as  wdl 
as  in  ammonia,  it  changes  to  black.  It  resembles  the  artificial 
protiodide  of  mercury.  —SJt^ard. 
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COMBUSTIBLE    MINERALS. 


This  class,  vrith  one  exception,  consists  of  those  minerals  of 
which  the  base  is  sulphar  or  carbon.  It  includes  eabstances  of 
the  most  opposite  external  characters ;  both  the  hardest  and 
the  soflest  in  nature.  Selenium,  also,  which  is  a  non-metallic 
iubstSDce,  and  most  nearly  allied  to  sulphur,  way  very  prc^rly 
be  comprised  under  the' same  head. 

SULPHUR.      1^ 

NalUrUiihac  Bobmhl,  W.    Bmtn,  a.     PrinuUo  SnlpliDi,  U.  mi  J-    Silrkoi  pn*. 

nUklU,!). 

Sp.  Gr.  19— 21.  H.=:l-5— 2-5. 
Color  when  pure,  citron-yellow ;  from  accidental  admiztnre 
sometimes  red,  brown,  yellowish-grey,  and  even  green.  Pri- 
mary form  an  Octahedron  with  a  rhombic  base,  P  on  P  106° 
30',  according  to  Phillips.*  It  occnra  massive,  disseminated, 
investing  other  minerals,  and  crystallized  in  the  form  of  an 
acute  four-sided  pyramid,  either  perfect  or  variously  modi6ed  ; 
cleavage  imperfect  and  interrupted  ;  fracture  coochoidal,  un- 
even in  the  impure  varieties;  lustre  shining  and  resinous, 
varyiug  from  transparent  to  translucent  on  the  edges;  very 
brittle.  It  burns  readily  with  a  lambent  blue,  or  white  flame, 
according  to  the  low  or  high  degree  of  temperature,  emitiinff 
at  the  same  time  a  pungent  smell  of  sulphurous  scid,  ana 
fuses  into  a  brown  liquid.     It  acquires  resinous  electricity  by 


UiaaUlDi>r,liiBIflit  AcmlucpiHiBMon 
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Tig.  1,  the  primary  octahedron.  Pig.  I.  Iha  nms  elongitMl.  Fig.  S, 
tha  nme,  hiviag  its  lummits  repUced.  Fig.  4  :  in  Ibli  Iwo  oppaaiM  aalld 
■Dglea  of  the  oetihedron  ire  repliced  by  rhombic  pluiei.  Fig.  6 :  Id 
thia  the  edges  of  the  bise  of  tbe  pynioid  ire  deeply  replaced  by  quadrtn- 
gular  planei.  In  fig.  6,  the  auDiiaita  of  the  primary  are  repiaced  by  foar 
trianvular  planea,  forming  a  low  pyramid  oD  each.  Theae  replacementa 
are  alao  ahoirn  by  the  iiiceeeding  Ggurea,  the  lail  oT  which^haa  the  acute 
pyramidal  edges  replaced  by  tangent  planea. 
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Sulphur  occurs  principally  in  two  kinds  of  reposilories, 
either  in  gypsum  and  aatt  rocks,  hb  in  the  valleya  of  Nolo 
and  Hnzara  in  Sicily,  at  Gonil  near  Cadiz  in  Spain,  and  at 
Cracow  in  Poland  ;  or  in  the  vicinity  of  actire  and  extinct 
Tolcanoes.  In  the  latter  case  it  is  the  result  of  sublimstioD, 
formin^C  either  crystals  in  the  clefls  and  caritiea  of  tbe  rock, 
or  crusts,  stalactites,  and  loose  efflorescent  coatings.  In  amall 
quantities  it  is  likewise  met  whU  in  certain  metalliferous  veins, 
as  in  Savoy,  Switzerland,  Hanover,  &c.  In  Iceland  it  is  de- 
posited by  hot  springs,  and  many  of  the  natural  medicinal  wa> 

•  OoIt  liH  UitH  Arn  BHnmiwBti  m  b;  PkilUpL  Tha  oUm,  vitk  flf .  B,  kiri 
bfn  cof IaI  tnta  flaUj. 
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ters  both  or  this  and  other  countries  hold  it  largely  in  soIutiOD. 
In  Sicily,  CTyetalH  of  eulpbui  two  or  three  laches  in  diameter 
are  occaaionally  met  with;  and  bj  much  the  lar^r  proportion 
of  what  is  used  for  commercial  purposes  is  obtained  from  that 
island  ;  at  Radoboy,  near  Crapina  in  Croatia,  it  occurs  in  im- 
bedded spheroidal  masses,  of  a  brown  tinge,  nhich  is  owing 
to  bilumea ;  and  in  the  dark-reddish  colored  sulphur  of  the 
Lipni  Islands,  Stromeyer  detected  selenium.  —  Allan's  M<m- 
val.  Fine  specimens  of  native  sulphur  have  been  brought 
from  the  Sandwich  Islands.  According  to  Dana,  the  crystal- 
lized variety  is  particularly  beautiful  at  the  sulphur  bank, 
Lua  Pele,  Hawaii.  In  varions  parts  of  the  Andes,  throughout 
the  whole  range  of  this  extensive  chain  of  mountains,  sulphur 
is  found  in  great  abundance,  occurring  in  craters  of  ext'mct 
volcanoes;  in  beds  in  gypsum,  and  forming  veins  in  porphyry, 
trachyte  and  mica  slate.  la  the  northern  part  of  Chili,  it 
forms  large  beds  in  gypsum,  and  on  the  high  ridge  of  the  Cor- 
dillera, about  one  hundred  and  twenty  miles  from  Gopiapo  in 
a  south-eastern  direction,  are  extensive  mines,  the  sulphur  of 
which  is  remarkably  pure,  much  of  it  not  requiring  to  be  re- 
fined before  it  is  used.  In  the  province  of  Quito,  in  Peru,  in 
mountains  of  porphyry  and  of  mica  slate,  there  are  large  reins 
of  sulphur.  In  the  southern  part  of  Peru,  on  the  western  side  of 
the  main  range  of  the  Andes,  it  ia  found  in  spheroidal  masses 
scattered  over  the  plain.  It  is  abundant  also  in  the  neighbor- 
hood of  the  volcanoes  of  Putana  and  Soras,  in  the  western  part 
of  Bolivia.  These  latter  places  a&brd  fine  crystals.  —  Blake. 
In  the  United  States  'native  sulphur  has  been  fonnd  in  very 
small  quantity  associated  with  gypsum,  as  in  Cayuga  and 
Onondaga  counties,  N.  Y.,  and  in  thin  layers  of  efflorescences 
covering  leaves,  twigs,  &.c.,  in  the  vicinity  of  sulphur  springs, 
which  are  charged  with  sulphydric  acid  gas.  According  to 
Prof  Beck,  it  occurs  in  a  pure  fwm  in  granite  near  West 
Point.  But  usually  the  small  quantities  of  sulphur  that  have 
been  met  with  arise  from  the  decomposition  of  iron  pyrites. 

NATIVE  SELENIUM, 
This  is  a  very  rarely  occurring  substance,  and  forms  nsnolly 
a  thin  red  coating  on  sulphur,  or  sometimes  small  globular  or 
botryoidal  masses,  with  smooth  and  bright  surfaces.  Fracture 
conchoidal.  Lustre  vitreous.  Translucent.  Color  pale  dull 
red.  It  is  found  in  an  uncombined  state  only  in  the  Lipari 
Islands.  It  exists  in  combination  with  sulphur  at  Fahlun  in 
Sweden,  and  was  originally  discovered  by  Berzelius.  Its  com- 
bination with  sulphur  (snipho-selenile)  gives  rise  to  a  brownish 
colored  mineral,  massive,  occurring  with  ealamoniac  in  the 
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Bime  islandB.  ha  coinbiDations  vith  silver,  lead,  copper,  and 
one  or  two  other  metals,  have  been  described  under  their  ap- 
propriate heads  in  this  treatise ;  as  baa  also  its  single  occur- 
rence as  on  acid  combined  with  oxide  of  lead. 

DIAMOND."  ^ 

OMiilwdnlINiuDODd,H.  J.    DluiwDil,  W.  (od  H.     Aduiut.    Aduui  Daubgdni),  D. 

Pure  carbon.  Symbol,  C. 
Sp.  Gr.  3-55.  H.  =  100. 
Diamonds  are  either  colorless,  or  of  a  yellowish,  blaish, 
yellow isb-green,  clove-brown,  or  rose-red  tinge.  Primary  form 
the  Regular  octahedron ;  always  found  in  detached  crystals, 
the  Tanetiea  of  form  in  which  are  numerous;  the  faces  often 
convex,  giving  ita  crystals  a  spherical  appearance ;  frequently 
macled ;  strncture  perfectly  lamellar,  yielding  readily  to  clear- 
age  parallel  to  the  planes  of  the  octahedron ;  lustre  brilliant 
adamantine ;  fracture  conchoidal ;  varies  from  transparent  to 
nearly  opake.  At  a  heat  leas  than  the  melting  point  of  silver 
(viz.  at  14°  Wedgewood)  it  gradually  diasipates,  burns,  and, 
combining  with  nearly  the  same  quantity  of  oxygen,  forma  the 
same  Toluma  of  carbonic  acid  as  charcoal,  whence  it  appears 
to  consist  of  pure  carbon,  ll  is  not  acted  upon  by  acids  or 
alkalies;  possesses  vitreous  electricity  when  rubbed;  and,  af- 
ter exposure  to  the  aolar  rays,  presents  in  the  dark  a  distinct 
phosp  horescence. 


ForlraiwItiDiiioffigB.  1, 2, 8, 4, 6,  tee  Red  Oilde  of  Copper,  p.  486. 

The  erf  atal  represenled  by  the  taatx- 

ti  Sgun  was  selected,  ta  eihlbtting,  with 

nore  than   uMial  beiuly  ind  predriou, 

the  pUnes  of  Ihe  primary  oclahediwi  P. 

P'.  P",  ind  P"',  and  thoM  of  the  cube  a, 

\  o',  and  a",  which  are  genermllj  fliit  and 

\  brilliant.    The  numerous   faces  dl  and 

I  dl  are  iinibrmly  coarei ;  each  of  these 

/  faces  is  in  nwlily  ■  wriei  of  ptaoea,  w 

/  la  manifest  on  other  crystal*,  but  In  DO 

Instance  aufneiently  perTecl  lor  the  nie 

of  the  reQeclive  goniometer.    In  the  last 

of  the  small  preceding  Ggurei,  Iheae  faces 

are  ahDifn  ta  the  eicluaton  of  the  planea 

of  tbe  octahedron  aikd  enbe.    The  true  anglea  of  theae  sDlida  are  -. 
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PonP'orP" 109»a8'I«" 

Pan  a,  o',  or  a" 126    1»  Bl 

a  on  a'  or  a" 90   M>  00 

The  rocIcH  hitherto  considered  as  ihe  mftttJx  of  the  diamond 
are  secondary  onea,  as  sereral  kinds  of  sandstone,  consiBliag 
of  aggregated  quartz  pebbles;  it  is  also  found  in  strata  of 
iron^ot  sand  and  clay,  aod  in  the  alluTinm  of  plains  and 
risers. 

HiodoBtan  and  Brazil  are  the  principal  localities  of  the  dia- 
mond, and  in  both  these  countries  it  is  confined  to  the  tropics. 
In  India,  where  it  has  for  ages  been  an  article  of  commerce, 
it  is  met  with  io  the  district  between  Oolconda  and  Uasnfipi- 
tam,  near  Parma  in  Bundelcnnd,  where  some  of  the  roost  mag- 
nificent  specimens  have  been  found;  and  extensirely  on  ihe 
Mahanuddy,  and  in  the  vicinity  of  Ellore.  Up  to  the  com- 
mencement of  the  last  century,  diamonds  where  wholly  derived 
from  India  and  Bornea  In  1829,  they  were  first  discovered 
in  the  Ural  Mountains  by  the  expedition  under  Baron  Hum- 
boldt; they  are  found  in  the  same  alluvial  deposits  with  the 
gold.  In  Brazil,  the  district  of  Minas  Geraea  comprehends, 
so  far  as  is  known,  the  whole  diamond  grounds  of  the  Ameri- 
can continent.  Diamonds  occur  among  the  gold  sands  in 
Ihe  river  Gumil,  province  of  Constantine,  in  North  Africa. 
They  have  been  sold  by  the  natives  to  the  Sardinian  Consul, 
Peluzo,  who  sent  them  to  France.  Two  of  these  were  pur- 
chased for  the  Garden  of  Plants.  Bronginart  reminds  us,  that 
long  ago,  the  Carthaginians  traded  with  diamonds  they  brought 
from  the  interior  of  Africa.  M.  Parrat  has  examined  a  dia- 
mond found  in  the  Ural  mountains,  and  now  in  the  collection 
of  the  Countess  Porlier,  in  which  is  enclosed  a  black  mass  re- 
sembling coal.  He  concludes  that  the  diamond  was  formed 
by  volcanic  beat,  and  [hat  the  black  mass  is  coal,  which  did 
not  become  crystallized  into  the  transparent  gem.*  Colored 
diamonds  of  large  size  are  comparatively  few  ia  number.  Tbe 
Haxirailiui  or  Austrian  diamond,  is  of  a  yellow  color,  and 
rose  cut.  It  passed  from  the  hands  of  the  Grand  Duke  of 
Tuscany  into  the  imperial  family,  and  ia  valued  at  j£I55,000. 
George  IV.  diamond,  is  of  a  rich  and  splendid  blue  color.  It 
vraa  purchased  from  Mr.  Eliason  of  Ixtndon  for  jC23,000.  Its 
weight  is  twenty-nine  and  a  half  carats.     Probably  one  of  the 

bul  il  li  phis  frDiii  th*  (UiIh  ht  nhtci  oT  U,  UmI  thla  nbrtuea  '■  at  Uh  hi|)n«  tiIh 
BnwDf  all  bumBD  tbiDfi,  lad  (br  ■  toam  tima  hnoifffl  to  htn^i  odl^.  ind  to  rtrj  kw  of 

gmisb  sroDKni  flirdiimoiidi,  or  laUiaiiialUd  Aan  idiiBu. ~  Hoon^  AnciMt  Mitm- 
nlow.  pM"  !«,  «  «|.     [Am.  Ed.] 
•  Batuliu'  Kipport  AniiDel,  1SH9,  p.  197. 
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largest  and  most  beautiful  colored  diamonds,  ia  a  rich  akj-blae 
brilliant  belonging  to  tbe  crown  jewels  of  France.  It  weighs 
sixtj-seven  carats,  and  its  value  ia  estimated  at  three  millions 
of  livres.  The  late  Doke  of  York  possessed  a  diamond  which 
approached  rery  nearly  to  jet  black,  and  poaaessed  peculiar 
beauty  and  brilliancy.  Tbe  largest  and  most  magnificent  speti- 
imens  have  hitherto  been  brought  from  the  East.  The  Pitt 
or  Regent  Diamond,  for  inatance,  tbe  prime  ornament  of  tbe 
crown  Jewels  of  France,  weighing  one  hundred  and  thirty-six 
carats,  was  found  in  tbe  Golconda  district;  its  value  is  estima- 
ted at  twelve  millions  of  lirrea.  Thouffh  not  the  largest,  it 
is  supposed  to  be  the  finest  in  the  world.  The  kings  of 
France  wore  it  in  their  bats,  and  Bonaparte  bad  it  fixed  to 
the  pommel  of  hia  sword.  That  of  the  emperor  ofRuBsia,  the 
weight  of  which  ia  one  hundred  and  ninety-three  carata,  is  said 
to  hare  once  formed  the  eye  of  an  Indian  idol,  and  is  doubt- 
less from  the  same  vicinity.  Russia  has  sereral  large  dia- 
monds beaides  those  which  adorn  the  imperial  sceptre.  One 
of  theo)  is  valued  at  j£'369,800.  There  is  itlso  a  large  table 
diamond  belonging  to  the  imperial  treasury.  Holland  has  one 
of  thirty-six  carats,  valued  at  ^10,368.  Persia  has  several, 
four  of  them  large  ones  of  a  rose  cut,  besides  brillianta;  the 
two  principal  are  called  the  "  Sea  of  Glory,"  and  tbe  "  Moun- 
tain of  Splendor."  Tbe  Rajah  of  Hatlan  possesses  one  of 
three  hundred  and  aixty-seven  carats,  which  was  found  in 
Borneo;  and  that  of  the  Great  Mogul  is  said,  in  its  rough 
state,  to  have  weighed  not  leas  than  eight  hundred  carats. 
In  Brazil,  although  of  fine  teater,  they  rarely  exceed  twenty 
carats.  It  is  stated  that  the  number  of  known  diamonds  of  the 
weight  of  thirty-aix  carata  and  above,  do  not  amount  to  more 
than  nineteen  or  twenty.  According  to  Mawe,  the  numbei  in 
Europe  of  large  size  does  not  exceed  half  a  dozen.* 

PLUHBAGO.t 

UxmbciidM]  Onphlu,!.    Onpli]t,W.   F«Cubar«,H.    HhHiitiiiliidiml  Onpliits  Kia, 

K.    BlukLauL    CubunloTlna.    Fliiiaba<ti SctipiorU,  D. 

Combinatioti  of  a  considerable  quantity  of  carbon,  with  a 
small  proportion  of  iron. 

Commll.  Botlatown,  Panib 


..OI-S... 


Sp.Gr.  208  — 2-45.    H.  =  1-0— 2-0. 

•  anm  Haiin  sn  IHuiiaadi  ind  PnelsiH  Siom ;  ibo  bk  Tnnh  la  Sm 
ioltiMUMDLamo«l,bjJobBllBinr,  F.O.S.,Jw.    Lgmliiii,  1831. 

t  PlanbagD,  rnm  lu  dnoini  Ilka  hid  (lu  itiHk  bainj  oTtbe  lua  »l< 
om  Uh  GtHk,  to  dnw  j  la  ululoo  ta  ila  naa* 
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Color  iron  or  Bteel-grey.  Frimiry  form  k  regain  Six-sided 
prism.  It  occurs  in  kidney-shaped  masses,  or  disseminated  in 
rocks;  ttlso,  though  rarely,  crystallized  in  regulir  eiz-aided 
prisms,  of  which  the  summits  are  striated  parallel  to  three  of 
their  edges;  cleavage  perfect  perpendicular  to  the  axis.  It 
baa  a  glistening  metallic  lustre,  a  granular  and  nneTCn  frao 
lure ;  is  unctuous  to  the  touch ;  sectile,  and  the  thin  lamias 
Ter;  flexible;  not  very  brittle;  streak  lead-colored  and  shining. 
B  B,  it  becomes  yellow  or  brown  after  long-continued  heat, 
but  is  infusible ;  and  is  not  affected  by  the  addition  of  any 
te-agent. 

It  belongs  chiefly  to  primitive  rocks,  and  to  the  coal  forma- 
tion. The  purest  and  most  esteemed  plumbago  is  found  at 
Borrowdale  in  Cumberland,  where  it  occurs  in  rocks  aoa- 
sisling  chiefly  of  grauwacke,  and  whence  it  is  obtained  in  con- 
siderable quantity  for  the  manufacture  of  pencils.  It  occurs 
crystallized  at  Pargas  in  Fiulaod,  in  Greenland,  and  in  the 
United  Stales;  in  scales  like  mica  at  Arendal  in  Norway; 
forming  irregular  maeses  imbedded  with  particles  of  garnet 
in  gneiss,  at  Strathferran  near  Beauly  in  Aberdeenshire;  pas^ 
ing  into  a  kind  of  columnar  coal  at  Graigman  in  Ayrshire; 
at  Passau  in  Austria;  in   Ceylon;  and    many  other  places. 

Graphite  is  frequently  disseminated  through  the  primitive 
rocks  of  the  United  States,  associated  with  various  other  min- 
erals; as  with  the  Brucite,  spinelle  and  garnet,  in  Sussex 
county,  N.  J.,  and  Orange  county,  N.  Y. ;  the  apatite  and  zir- 
con, St.  Lawrence  county,  N.  Y. ;  in  Bucks  county,  Penn., 
with  tabular  spar,  pyroxene  and  scapolite.  At  some  of  these 
localities,  it  is  pretty  uniformly  diffused  through  a  beautiful 
white  limestone  in  small  brilliant  compressed  laminn,  ex- 
tremely soft.  The  maBsive  variety  occurs  at  Ashford  and 
Cornwall,  Conn.;  Siurbridge,  Mass.;  Thoma9ton,He.;  With- 
inghatn,  Vt. ;  Goshen,  Antrim,  and  Bristol,  N.  H.  At  moat  of 
these  last  named  localities  it  forms  veins  in  gneiss  which  are  of 
sufficient  extent  to  admit  of  profitable  mining.  In  Bucks 
county,  Penn.,  a  workable  deposit  of  it  exists  in  sienite. 
According  to  Dr.  Jackson,  the  plumbago  from  Antrim,  N.  H., 
is  soft  and  suitable  for  pencils.  The  haodsomest  crystallized 
specimens  of  plumbago,  are  said  to  have  been  found  near 
Ticonderoga,  on  Lake  George. 

Besides  being  extensively  used  in  the  fabrication  of  pencils, 
graphite  is  employed  in  the  manufacture  of  crucibles,  partica- 
'larly  those  required  for  the  purposes  of  the  mint,  as  they  sustaio 
intense  heat,  and  are  esteemed  for  their  tenacity  and  expansi- 
bility. It  is  also  used  to  diminish  friction,  to  protect  iron  from 
oxidation,  and  to  impart  a  polish  to  ornamental  iron  work. 
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ANTHBACITE." 

Anthui 

h^id«.,  D. 

Combination 

of  carbon,  with  a 

small 

pToportion  of  silica 

and  earlhj  matter  and  water. 

ToBOUiK, 

: •rsi.':^...:: 

'-:^i^'::...::^iT^ 

....  3«.. 

■•"*  m" 

B»«  Doloiiun.   lOOOOKainmiih. 

"»av 

uornt. 

»WTVu«IMn,.t 

lOtKn  RepiaDlI.  1D(HM  Jukm.  IWJackHM. 

It  appears  from  tbese  analyses,  that  the  American  and  foreign 
anthracites  present  about  the  same  composition.  The  mean  of 
twenty  analyses  of  anthracite  from  difiereot  mines  in  Pennsyl- 
vania, by  Prof.  Rogers,  gires  about  eighty-seven  per  cent  of 
carboD,  eight  of  water,  and  five  of  earthy  matter. 
Sp.  Gr.  1-4— 1-8.     H.  =  20— 2-5. 

Of  this  substance  there  are  three  varieties.  Ifassive  An- 
thracite is  of  an  iron-black  color,  ol\en  superficially  tarnished 
and  iridescent,  and  occasionally  with  a  splendent  metallic  lus- 
tre; fracture  conchoidsl  and  shining;  is  light  and  brittle.  It 
burns  without  flame  or  odor,  leaving  a  whitish  ash,  when  con- 
taminated with  only  a  small  portion  of  oxide  of  iron.  It  oc- 
curs at  Meisaner  in  Hesse. 

Slaty  Anthracite  has  a  brownish-black  color.  The  struc- 
ture is  imperfectly  slaty  in  one  direction,  with  a  somewhat 
metallic  lustre;  fracture  flat  conchoidsl;  easily  frangible, 
somewhat  aectile,  and  brittle. 

The  deposits  of  anlhrscite  in  the  State  of  Pennsylvania, 
are  probsbly  more  extensive  than  those  of  any  other  country. 
The  Stales  of  Massachusetts  and  Rhode  Island,  afford  beds 
of  moderate  extent  and  thickness,  which,  however,  have 
been  but  partially  explored.  It  is  estimated  by  Prof.  Rogers 
that  the  anthracite  mines  of  Pennsylvania  furnished,  during 
the  year  1838,  upwards  of  nine  hundred  thousand  Ions  of 
this  valuable  combustible.  The  quantity  now  supplied  is 
much    greater.      "  The   southern    anthracite    coal    basin    cf 
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Pennsylvaoia,  where  the  most  extensive  mining  operatioitf 
are  carried  on,  occupiea  an  area  of  sixty  miles  in  length,  and 
two  in  arerage  breadth,  having  in  the  middle,  an  aggregate 
thickness  of  coal,  exceeding  one  hundred  feeL  This  is  all 
above  the  water  level,  below  which  hundreds,  nay  thousands  of 
feet  of  coal  tie  still  untouched."  —  Prof.  Rogtr^  Second 
Annual  Report  on  the  Geology  of  Pennsylvania.' 

Jn  England  it  is  found  in  the  coal-forraation  near  Walsal  in 
SlaSbrdsbire  {Slant  Coal);  in  Wales,  in  the  southern  parts  of 
Brecknockshire,  Carmarthenshire,  and  Pembrokeshire  (Weisk 
Culm) ;  in  the  same  situation  near  Cumnock  and  Kilmarnock 
in  Ayrshire,  and  many  other  parts  of  Scotland  [BUnd  Coal) ; 
and  at  Kilkenny  in  Ireland  {Kilkenny  Coal). 

Columnar  Anthracite  occurs  in  short  prismatic  concretions, 
either  straight  or  curved ;  of  an  iron-black  color,  with  a  shia> 
ing  metallic  lustre,  and  occaBionallj>  tarnished  externally.  It  is 
opake.soft,  light  and  brittle.  It  burns  without  flame  or  smoke. 
It  is  principally  found  at  the  Meissner,  in  Hessia,  forming  the 
upper  portion  of  a  bed  of  brown  coal,  which  is  covered  by 
basalt  i  at  Craigman  in  AyrHhire,  also,  and  in  some  of  the 
Newcastle  pita,  it  occurs  in  contact  with  dykes  of  green- 
stone,  at  the  former  frequently  passing  into  plnmbago. 

These  varieties  being  more  difficultly  inflammable  than  bitu- 
minous coal,  are  principally  used  in  lime-kilns,  malt-kilns, 
iron  foundries,  and  such  like ;  for  when  ignited  in  considera- 
ble quantity  they  burn  with  a  strong  and  durable  heat;  and 
indeed  much  of  the  diflicully  of  kindling  may  he  overcome  bj 
the  addition  of  some  charcoal,  and  the  judicious  applicatioo 
of  a  current  of  air.  In  the  United  States,  particularly  in  New 
England,  where  bituminous  coal  is  not  found,  this  fornui  the 
principal  fuel  of  the  maratime  cities,  and  is  applied  to  nearly 
every  purpose,  for  the  production  of  heat  in  the  domestic  use, 
in  the  aria  and  manufactures.  Recently  it  has  been  applied 
to  the  smelling  of  iron  ores  with  hot  air-blast,  in  Great  Britain 
and  the  United  States.—  See  NoUs  on  the  Use  of  Anthracite 
in  thr.  Manufacture  of  Iron,  by  "W.  R.  Johnson. 

Closely  allied  to  the  present  species  is  the  BUneral  Carbon 
or  Mineral  Charcoal,  which  occurs  in  thin  layers,  and  flbrous 
distinct  concretions  of  a  delicate  silky  Mack  color,  in  moiit  of 
the  coal  fields  of  Great  Britain  ;  at  Voitsberg  in  Styria;  Disko 
Island,  Greenland,  Pennsylvania,  and  elsewhere. 


D,  <D  iha  Amit.  Joiii.  arScieiifl 


i>  inicla  bf 
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MINERAL   OIL. 
Under  this  term  ia  comprehended  two  substances,  Naphtha 
and  Petroleum  ;  both  of  which  are  liquid,  highly  inflammable, 
and  lighter  than  water. 

I.     NAPHTBA,* 
KUnw  Liqnida  BJudutn,  H.    L>  NijiliI*,  Br.    BIIdib*  NipUia,  Bl. 


■7-0  ThsDHa.  I00-38  Sunn. 

It  ia  nearly  colorless,  aometimes  yellow,  and  transparent ;  it 
burns  with  a  white  flame,  much  smoke,  gives  out  a  penetrating 
odor,  and  leaves  no  residuum.  It  dissolves  resins,  but  ia  not 
itaelf  soluble  either  in  alcohol  or  elher. 

It  is  found  in  large  quantity  in  Persia,  and  in  the  Birman 
empire.  At  Rangoon  there  are  said  to  be  upwards  of  Ave 
hundred  naphtha  wells,  which  yield  annually  about  four 
hundred  and  twelve  thousand  hogsheada.  It  is  of  essential  use 
in  the  manufacture  of  varnish,  and  ia  preferred  to  oil  in  the 
formation  of  oil  paint,  from  its  property  of  drying  with  great 
rapidity.  Like  alcohol,  it  is  employed  for  removing  spots  of 
grease  from  woollen  and  other  stuf&,  but  it  is  difficult  to  de- 
stroy  the  disagreeable  odor  which  it  emits.  Near  the  Caspian, 
■nd  elsewhere  in  Persia,  it  Is  used  instead  of  oil  for  Ismpa. 

II.     PETROLEUM. t 
Bllnma  Llquiila  Nointn,  H.    Falnl,  Bt.    Bltoai*  Patnla,  Bl 

Petroleum,  at  the  usual  temperature,  is  rather  thicker  than 
common  tar,  haa  a  strong  disagreeable  bituminous  odor,  and 
is  of  a  blackish  or  reddish-brown  color.  It  ia  very  combusti- 
ble, emitting  during  ignition  a  thick  black  smoke,  and  leaving 
a  little  reaidue  in  the  form  of  black  coal. 

It  is  found  in  many  countriea,  principally  in  those  producing 
coal.  At  several  places  in  France.  In  England,  at  Orroskirk 
in  Lancashire,  and  at  Coal  Port,  near  Coal  brook  dale.  In 
Scotland,  at  St.  Catherine's  Well  near  Edinburgh,  and  in  the 
lale  of  Poraona,  one  of  the  Hebrides.  It  occurs  also  in  Bavar 
ria,  Switzerland,  and  in  Italy,  near  Parma.  At  the  latter  place 
the  petroleum  givea  out  so  powerful  an  odor  that  the  workmen 
cannot  long  endure  it  at  the  bottom  of  the  petroleum  wells 
without  danger  of  fainting.  It  is  found  in  many  other  parts 
of  Europe,  and  in  America. 

In  the  United  Slates,  this  variety  is  met  with  in  Virginia, 
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Keoiucky,  Ohio,  New  York,  and  elsewhere.  It  is  seen  float- 
ing oQihe  aurrace  of  Seneca  Lake,  N.  Y.,  and  haa  hence  been 
called  Seneca  oil. 

When  naphtha  is  exposed  to  the  air  and  light,  it  becomes 
brown,  thickens,  and  seems  to  pass  into  petroleum  ;  and  when 
petToleum  is  dialilled,  an  oil  is  obtained  similar  to  naphtha. 
When  petroleum  is  eitposed  to  the  air,  it  thickens  and  passes 
into  a  kind  of  bitumen.  Considerable  alliance  is  thus  proved 
to  exist  between  mineral  oil  and  bitumen. 

BITUMEN. 
Of  bitumen  there  are  three  varieties. 

I.     EARTHY    BITUHBN. 

ErilfH  Enlp«o1i,  W.    BilnniB  OlotiiKiii,  B.    U  Psii  Hioeimlc  Taimin,  Br.    Eutkt 
HIhi*IFIIc1i,J.    HiHtht,  £Arf«L 

It  is  blackish-brown,  and  dull ;  fracture  earthy  and  iineren  ; 
■oil  enough  to  take  an  impression  of  the  nail ;  sectile,  and  pos- 
sesses a  strong  bituminous  odor.  It  bums  with  a  clear  brisk 
flame,  emits  a  powerful  smell,  and  deposits  much  soot.  It 
consists  of  inflammable  matter,  mingled  with  a  conaderable 
proportion  of  earthy  substances. 

It  is  found  in  Persia,  between  Schiraz  and  Bender-congo ; 
at  the  coal  mines  of  Hurlet  near  Paisley,  enclosing  crystals  of 
calcareous  spar ;  in  East  Lothian,  and  other  places.  It  is  oc- 
casionally used  as  a  pitch,  and  in  the  fabrication  of  certain 
varnishes. 


;    BITUIIEN. 

Elulieli«Erdi»cl>,W.    BilDoi*  EluIiqH,!!.    LiPaJi  Mtnenr*  ElMl[qiia,H.    Elu- 

Elastic  bitumen  is  of  various  shades  of  brown  ;  it  is  soft, 
yields  easily  to  pressure,  is  flexible,  elastic,  possesses  a  strongly 
bituminous  odor,  and  is  about  the  weight  of  water.  It  burns 
f  esdily  with  large  flame  and  much  smoke,  but  metts  by  gentle 
heat,  and  is  thereby  convm-ted  into  a  substance  resembling 
petroleum,  or  asphalt,  according  to  its  previous  consistence. 
It  takes  up  the  traces  of  a  pencil,  in  the  same  manner  as 
caoutchodc  or  India  rubber,  whence  its  name  of  Mtntrat 
Caoutchfmc.    It  consists,  according  to  Henry,  of. 


ajinpta. .'..'.'...... 'i-wi.. 


Eultud.  PruK«. 

..sfiso. jMfo 


It  occurs  principslly  in  the  Odin  mine,  near  Castletcm  in 
Derbyshire,  in  a  secondary  limestone. 
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COMPACT   BITUMEN.     ASPHALT,     f- 

■1a  eeotiuta,  Br. 


Varies  from  brownish-black  to  black;  occuth  maMive,  with 
a  conchoidal  fracture,  and  shining  resinous  lustre;  is  opake, 
and  very  brittle.  Specific  graTilf  I  —  1'6.  When  rubted,  it 
gives  out  a  biluminous  odor.  By  combustion,  it  leaves  a  small 
quantity  of  ashes.  It  conaials  chiefljof  bituminous  oil,  hydro- 
gen  g^,  and  charcoal,  but  the  latter  is  in  greater  proportion 
than  in  elastic  bitumen.  Like  the  elastic  variety,  it  is  often 
sofl  when  found,  but  soon  hardens. 

This  is  much  the  most  common  Tarietj  of  bilnmen.  It  a 
foand  in  the  Palatinate;  in  France  ;  atNeuchatel  in  Switzer> 
land ;  in  large  strata  in  Aviona  in  Albania ;  and  in  masses  on 
the  shores  or  floating  on  the  surface  of  the  Asphsltic  lake  in 
Judea,  called  the  Dead  Sea.  It  abounds  in  the  Island  of  Bor- 
badoes  and  Trinidad  ;  in  the  latter  it  forms  with  sand  a  lake 
three  miles  in  circumference,  called  the  Pitch  Lake,  the 
thickness  of  which  is  unknown.  A  gentle  heat  renders  it 
ductile,  and  when  mixed  with  grease  or  common  pitch  it  is 
used  for  paying  the  bottoms  of  common  ships.  The  ancients 
employed  bitumen  in  the  construction  of  their  buildings,  and 
the  Egyptians  nsed  it  for  embalming. 

It  appears  from  the  intelligent  American  missionaries  who 
have  visited  Western  Asia,  that  this  mineral  is  now  but  seldom 
found  on  the  shores  of  the  Dead  Sea,  even  in  small  masses, 
however  plentiful  it  may  have  been  in  fonr'er  times.  Accord- 
ing to  Mr.  Smith,  it  has  been  known  to  make  its  appearance  in 
considerable  masses  only  after  an  earthquake.  That  of  1834, 
caused  a  large  quantity  to  rise,  of  which  the  Arabs  brought 
about  six  hundred  pounds  to  market.  See  an  interesting 
paper  on  the  Geology  of  Western  Asia,  compiled  from  notes 
of  American  missionaries,  by  Prof  Hitchcock,  in  the  Stports 
of  the  Associatiott  of  American  GeoiogUts,  i.  371.  Bitumen  is 
found  in  small  quantity  in  several  parts  of  the  Andes  of  Chili. 
In  the  Island  of  Caba,  solid  bitumen  (called  Chapapote)  is 
found  near  the  towns  of  Havana,  Trinidad  and  Villa  Clarsj 
Its  color  varies  from  reddish  brown  to  jet  black.  Fracture 
conchoidnl.  —  See  analysis  of  Chapapote  and  some  accoant  of 
the  extensive  coal  mine  near  Havana,  by  J.  H.  Bloke,  in  the 
Amer.  Jour,  of  Science,  xlii.  388. 

50 
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nl  Cad,  M. 

Sp.  Gr.  1-2  — 15.     H.  =  1-0—2  3. 

It  is  of  a  black  color,  frequeatly  with  an  irridescent  tarnish. 
It  oceurB  massive ;  the  structure  in  one  direction  is  slaty, 
sometimes  it  is  ho  in  two  directions ;  the  fragments  vary  in 
shape  from  nearly  the  proportioaa  of  the  cuhe,  to  those  of  a 
rhombic  prism  greatly  resemhling  that  of  mica ;  it  sonietiiuea 
contains  thin  parallel  layers  of  mineral  carbon ;  fracture  small 
and  imperfecdy  conchoidal,  frequently  with  a  brilliaot  semi- 
metallic  lustre.  It  burns  with  a  bright  flame  and  much  smoke ; 
but  this  coal  commonly  coataina  some  proportion  of  eartbj  id- 
gredienis. 

The  composition  of  the  principal  foreign  varieties  of  bitu- 
minous coal  is  shown  by  the  following  table,  compiled  from 
different  sources. 

CirlHn.         VolUile  MaUtr.         Cnden. 

N«weu<lc  Coll.! ."''i'.*!*""!l"64«!""r,".^l^»S9'.!!ll!I"i;;  340 

Csmman  Lnncuhin  Ctooal  CihI SMS 3S4B. »W 

"       DtihyAi™       "         ■'    4M8 4I-UI ««3 


5440... 

'.'.'.'.'.as'.'.'. 


The  foil, 
principal 

Cumhnluid  CotJ,  MiitIukI.— 7 

•'  "  "         JI.A 

nomxan  HIM.  Frmllniil,  Mi  - 


Dr.  Thomson  inclines  to  the  <^inion  that  coal  is  a  direct 
combination  of  carbon,  hydrogen,  oxygen  and  azote,  and  not  a 
compound  of  bitumen,  &c.,  as  has  been  supposed ;  and  be  has 
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Btaied  the  composition  of  aeveral  varieties,  giving  the  propor- 
tions of  cnrbon,  hydrogen,  oxygen  and  asote.  Thus :  Neiecat' 
He,  or  coking  coal,  carbon  75'^,  hydrogen  418,  azote  1596, 
oxygen  4'5d.  Splint,  or  Hght-bwrn  hard  coal,  from  Glasgow, 
used  for  making  coke  and  smelting  iron,  carbon  75,  hydrogen 
6 35,  azote  625,  oxygen  12'5. 

It  occurs  in  many  countries  of  the  European  continent,  and 
is  the  common  coal  of  the  most  extensive  British  collieries. 
In  Nova  Scotia,  New  Brunswick  and  Cape  Breton,  bituminous 
coal  abounds  in  the  New  red  sandstone  and  shale.  The  Pic- 
tou  and  Sydney  mines  have  been  the  most  extensively  explored. 
The  coal  from  the  former  is  peculiar  on  account  of  the  abun- 
dance of  mineral  charcoal  it  contains ;  and,  for  domestic  pur- 
poses, this  is  thought  to  give  it  an  advantage  over  the  Sydney, 
and  most  other  bituminous  coal,  by  preventing  it  from  cemenU 
ing  together  while  consuming. 

In  the  United  States,  extensive  beds  of  bituminoua  coal  ex- 
ist in  Virginia,  Maryland,  and  several  of  the  Western  Stales. 
The  mines  in  the  neighborhood  of  Richmond,  Vs.,  have  been 
the  longest  explored,  and  they  continue  to  supply  various 
parts  of  the  country  with  a  valuable  combustible.  According 
to  Prof  Rogers,  the  coal  measures  at  the  Mid  Lothian  mines, 
where  the  coal  beds  are  very  thick  and  pure,  rest  immediately 
upon  granite.  The  Cumberland  coal  mines  of  Maryland,  from 
their  central  position,  and  the  unsurpassed  excellence  of  the 
coal  they  have  furnished,  promise  to  become  of  very  great 
value,  This  coal  is  even  purer  than  the  imported  cannel  coal, 
as  it  contains,  according  to  the  analysis  of  Dr.  T.  P.  Jones, 
carbon  73,  bitumen  19,  alumina  and  oxide  of  iron  only  3.  Bi- 
tuminous coal  occurs  plentifully  in  Ohio  and  Indiana,  and  one 
of  the  most  extensive  and  valuable  deposits  is  at  Cannelton, 
Perry  county,  in  the  last  named  State. 

1.  Cancel  Coal.  Kennel  Kohle,  W.  Houille,  H.  Of  a 
greyish-black  color,  and  occurs  massive;  fracture  large  and 
flat  conchoidal,  with  a  glimmering  resinous  lustre;  brittle. 
Specific  gravity  1'3.  It  burns  with  a  bright  flame,  but  at  the 
same  time  decrepitates  and  flies  into  angular  fragments.  It  is 
common  in  the  upper  beds  of  our  coal  deposits,  as  near  Wigan 
in  Lancashire,  at  Clee  Hill  in  Shropshire,  and  Newcastle; 
and  in  Scotland,  at  Gilmerton  near  Edinburgh,  and  Muirkirk 
in  Clydesdale.  The  name  Cannel  is  supposed  to  be  derived 
from  the  word  candle,  because  in  some  places  it  is  used  as  a 
substitute.  In  Scotland  it  is  termed  Parrot  coal.  As  it  re- 
ceives a  polish,  it  is  occasionally  made  into  snuff-boxes,  ink- 
stands, &.C. 
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3.  Jet.  Pechkohle,  W.  Jayet.  H.  Pitch  Coal,  J.  Jet » 
generally  of  a  vehet-black ;  U  occurs  in  elongated  reDifbnn 
maeses,  and  sometimes  in  the  shape  of  branches,  with  a  regn* 
lar  woody  structure ;  this  structure  is  visible  iDternally  only  by 
transmitted  light  and  in  specimens  cut  extremely  thin ;  it  has 
then  a  brown  translucent  appearance.  Il  presents  a  brilliant 
resinous  Instre,  and  s  perfect  conchoidal  fracture;  is  sofl  and 
brittle,  and  Utile  heavier  than  water ;  burns  with  a  greenish 
flame  and  strong  bituminous  smell,  leaving  a  yellowish  ash. 
Jet  occura  principally  in  marly,  schistose,  or  sandy  beds,  in 
aeveral  places  in  France,  where  it  is  sometimes  found  encloring 
amber ;  near  Wittemberg  in  Prussia ;  and  in  detached  Irsi;- 
meuts,  in  the  amber  minea  on  the  coasts  of  the  Baltic.  In 
England  it  occurs  in  aluminous  shale,  at  Whitby  in  Yorkahire. 
It  is  worked  into  various  trinkets,  chiefly  worn  as  psrt  of  the 
mourning  habit ;  but  when  not  sufficiently  fine  and  hard  Ux 
that  purpose,  it  is  used  as  fuel. 

'A,  Brmen  Coal. —  Braunkohle,  Lignite,  W.  Thia  substance 
is  perhaps  principally  characterized  by  its  odor  when  in  a  stale 
of  combustion,  which  resembles  that  of  peat ;  the  flame  is 
weak;  it  appears  to  have  but  lillle  analogy  with  common  coaL 
It  occurs  massive,  and  brown,  of  various  shades,  and  brownish- 
black  (Moor  coal) ;  the  fracture  is  earthy,  or  fibrous,  and  in 
the  latter  case  it  generally  possesses  more  or  less  of  the  struc- 
ture of  wood  (Wood  coal) ;  but  it  ia  frequently  sufficiently 
compact  to  afford  a  more  or  less  perfect  conchoidal  fracture, 
with  a  somewhat  resinous  lustre,  and  is  nearly  black.  It  yields 
to  the  knife,  occasionally  to  the  pressure  of  the  nail;  200 
grains  of  the  Bovey  brown  coal  afforded  on  distillation  60  grains 
of  water,  acidulous  and  bituminous;  21  grains  of  thick  brown 
oily  bitumen  ;  90  of  charcoal ;  and  29  of  mixed  gases,  hydro- 
gen, carburetted  hydrogen,  and  carbonic  acid. 

The  earthy  and  fibrous  varieties  occur  together  in  Thurin- 

S'a,  in  the  circles  of  Saale  and  Leipsic,  and  at  the  Meissner  in 
essia,  forming  beds  20  to  40  feet  thick,  and  several  aquare 
miles  in  extent :  also  in  France,  Silesia,  Bavaria,  and  other 
European  countries.  In  England,  the  fibrous  and  compact 
kinda  (Booty  coal)  are  found  near  Bovey  Tracey  in  Devcm- 
shire,  farming  beds  of  various  thickness,  interposed  between 
brownish  clay;  small  veins  of  cosi  are  found  in  the  clay, 
together  with  retinssphalt.  The  fibrous  variety  also  occurs  at 
the  mouth  of  the  Ouse  in  Sussex ;  abundantly  in  the  Farofl 
Isles,  particularly  Suderoe ;  and  in  the  county  of  Antrim  im- 
bedded in  trap. 
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ajtaillt,  Ctriiir.    Haoilli  PipmnAg,  Zwh.    Hanli  di  DIitoIo  to  Sicilitu. 

It  occuTa  iu  maiaeH  of  a  greeniah-grej  or  yellow  color,  and 
either  compact  or  laminated,  itometimea  both.  It  is  extremely 
fragile,  emits  an  argillaceous  odor  when  breathed  on,  and  ia  of 
the  specific  gravity  of  1*146.  It  burns  with  a  considerable 
flame  and  smoke,  and  an  almost  insupportably  fetid  odor,  with 
B  crackling  noise,  leaving  a  residue  of  nearly  half  its  weight, 
unnltered  in  form.  Macerated  in  water,  it  becomes  translu- 
cent, and  its  laminEc  acquire  flexibility. 

It  occurs  at  Melili,  near  Syracuse,  in  a  bed  in  secondary 
limestone. 

AMBER. 

Banutain,  W.    Boseln,  B.    Stllaw  lliiMn]  Rain,  M.  idJ  J.    Sauiuanm  alHtnn,  D. 

CsaUln  CirboB. SO-SS TOW 

Oiism'.'.'.','.'.  »n.'.'.'.'.'.'."'.'.'.  7-T7 

<M-63  Drapiar.      90-07  Un. 

Sp.Gr.  10— 11.     H.  =  20  — 25. 

In  irregular  nodules,  masses,  or  grains,  generally  of  a  yellow 
or  yellowish- white  color ;  sometimes  reddish-brown.  It  is 
brittle,  and  yields  easily  to  the  knife ;  is  occasionally  trans- 
pareut,  always  translucent;  fracture  more  or  less  perfectly 
conchoidal,  with  a  Tilreous  or  resiuous  lustre.  Resinous  elec- 
tricity easily  produced  by  friction ;  this  property  gave  rise  to 
the  science  of  electricity,  which  was  so  called  from  HXixtgov^ 
the  Greek  name  for  amber. 

It  yields  by  distillation  an  acid  called  the  succinic  acid,  and 
leaves  an  extremely  black,  shining  residue,  which  ia  employed 
as  the  basis  of  the  fluest  binck  varnishes.  It  burns  with  a  yel- 
low flame,  emits  an  agreeable  odor,  and  leaves  a  light,  shining, 
black  coal.  Is  soluble  in  alcohol.  The  experiments  of  Sir 
David  Brewster  on  the  optical  properties  of  amber,  leave  no 
doubt  of  the  origin  of  this  substance  being  derived  from  the 
vegetable  kingdom,  as  the  traces  of  regular  structure  indicated 
by  its  action  on  polarized  light  are  not  the  effect  of  the  ordi- 
nary laws  of  crystallization  by  which  meljile  has  been  formed, 
but  are  produced  by  the  same  causes  which  influence  the  me- 
chanical condition  of  gnm  arabic  and  other  gums,  which  are 
known  to  be  formed  by  the  successive  deposition  and  indura- 
tion of  vegetable  fluids. 

The  largest  specimens  of  amber  occur  on  the  Prussian  coast, 
where  it  is  disengaged  by  the  action  of  the  waves,  and  cast 
50« 
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uhore.  It  also  occurs  occasionallj,  presenting  verf  peenliar 
tinges  of  blue,  on  the  Sicilian  coast  Dear  Catania ;  imbedded 
in  brown  coal  at  Hasen  Island  in  Greenland ;  in  Poland, 
France,  Italy,  and  many  other  countries ;  and  occasionallj  in 
the  beds  of  gravel  in  the  neighborhood  of  London,  and  on  the 
coasts  of  Norfolk  and  Suffolk.  In  the  United  States  it  has 
been  fouDd  in  the  alluvial  deposits  of  sand  aad  gravel  at  Cape 
Sable,  Marylaad.  Of  those  insects  which  have  been  originally 
enclosed  in  amber,  some  have  evidently  struggled  hard  for 
their  liberty,  and  even  leil  their  limbs  behind  them  in  the  at- 
tempt;  it  being  no  uniiaual  thing  to  find  in  a  mass  of  amber 
which  contains  a  stout  beetle,  the  animal  wanting  one  or  per- 
haps two  of  its  legs,  aad  those  limbs  left  in  different  places 
nearer  that  part  of  the  mass  from  which  it  set  out.  This  also 
may  account  for  the  common  accident  of  tinding  legs  or  wings 
of  flies  without  the  reat  of  (heir  bodies  in  pieces  of  amber; 
the  insects  having,  when  entangled  in  the  yet  naU  and  viscid 
matter,  escaped  at  the  expense  of  leaving  those  limba  behind 
them.  Modt  if  not  all  of  these  insects  are  unknown  at  the 
present  day.  —  Allan's  Manual. 

Amber  is  used  in  the  fabrication  of  ornaments  by  the  Turks, 
as  mouth-pieces  for  their  pipes,  &.c. ;  and  considerable  value 
is  attached  to  large  transparent  specimens.  The  common 
varieties  are  used  for  making  varnish. 

HATCHETINE.' 
HouUJiiTitlDW,  HinenlAdipocen,  CkiiV*~r>-    (Jt~.  tf  PliO.,  \.  VKt.-) 

A  specimen  analyzed  bj  Prof.  J.  F,  W.  Johnston,  (Lmui. 
and  Edinb.  Phil.  Journ.,  x\\.  338,)  yielded  carbon  76-437, 
hydrogen  12-479,  or  one  atom  of  each  element. 

This  singular  mineral  varies  in  color  from  yellowish-wbite 
to  wax  and  greenish-yellow.  It  occurs  either  flaky,  like  sper- 
maceti, or  sub-granular,  like  bees'  wax.  When  flaky  it  has  a 
slightly  glistening  and  pearly  lustre,  and  a  considerable  degree 
of  translucencj  ;  when  sub-granular  it  is  dull  and  opake.  It  is 
of  about  the  hardness  of  sofl  tallow,  and  possesses  neither  odor 
nor  elasticity  ;  but  is  so  fusible  as  to  melt  in  water  heated  be- 
low 170°;  and  is  very  light.  Specific  gravity  0'9)6.  Like 
elastic  bitumen,  it  is  readily  soluble  in  ether  ;  and  both  solu- 
tions, by  spontaneous  evaporation,  leave  a  viscid  oilj  matter  in 
separate  drops,  but  that  from  Hatchetine  is  still  inodorous, 
while  the  one  from  elastic  bitumen  retains  strongly  the  pecu- 
liar  odor  of  that  substance.      Hatchetine  distilled  over  the 
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naked  flame  of  a  spiril-lamp  assumes  the  bituminoas  smell,  and 
yields  a  butyraceous  subBtance  of  a  green  ish-j  el  low  color,  a 
coal;  mailer  remaiaiag  in  ihe  retort;  at  a  lower  heat  it  aflbrds 
a  light  oil. 

It  occurs  among  the  coal  measures  of  Glaroorganahire,  and 
in  some  of  the  Midlanci  counties  of  England.  Also,  with  cal- 
careous spar  aad  small  quartz  crystals,  in  iroa-eloae  at  Methyr 
Tydvil  in  South  Wales. 

8CHERERITB. 

Bchen  rit,  am^n-.    NUuilidM  Nophtluluw,  SiAmr.    filMlM  uiCDluii,  a 

Consists,  according  to  Macaire,  of  carbon  T<i'0,  hydrogen 
5J40. 

Exists  in  loosely  aggregated,  whitish,  feebly  shining,  pearly, 
crystalline  grains,  and  folis,  which  generally  occur  in  neflts. 
It  is  rather  heavier  than  water,  does  not  feel  greasy,  is  ?ery 
friable,  and  has  no  laste.  It  melts  readily  into  a  colorless  liquid 
at  a  temperature  of  113°,  and  in  that  state  resembles  a  fatty 
oil,  and  penetrates  paper  in  the  same  manner ;  the  spots,  hoi^ 
ever,  thus  produced,  disappear  when  the  paper  is  heated.  On 
cooling,  the  melted  mineral  crystallizes  in  four-sided  acicular 
crystals.  When  exposed  to  fire,  it  inflames  and  burns  com- 
pletely away,  with  a  feeble  aromatic  smell.  Is  insoluble  In 
water,  but  melts  easily  in  alcohol,  ether,  and  conceotrated  sul- 
phuric acid.  Occurs  in  beds  of  lignite  at  Ussnack  near  St, 
Gall,  and  at  Bagh  in  the  Westerwald,  Switzerland ;  and  was 
named  after  its  discoverer.  Captain  Scherer. 


Sp.  Gr.  0  955.      Soft 

Color  yellowish-brown;  translucent;  has  a  slight  odor  of 
bitumen,  and  softens  by  the  heat  of  the  hand,  so  that  it  may  be 
kneaded  like  wax.  Puses  readily,  and  emits  a  stronger  bitu- 
minous odor  whilst. doing  so;  burns  with  a  clear  bright  flame, 
and  leaves  no  residue.  Not  affected  by  acids  or  water,  and 
only  slightly  by  heated  alcohol.  Is  soluble  in  ether  or  oil  of 
turpentiue,  with  a  yellow  color.  It  contains  carbon  85^204, 
hydrogen  13787. 

Occurs  in  considerabla  masses  at  Slanik  in  the  Bucbau  dis- 
trict of  Moldavia,  where  it  has  been  long  used  by  the  peasants 
for  fuel. 
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MELLITE. 
PnuiUilllaIliebiouR«<B,M.    HonanlaiH.J.   BoninUii.W.   Htlliu.B.    : 
of  AlumidL     Uellii  pf  nmidiSii,  D. 

Combination  of  mellUic  acid,  alumina,  and  water ; 
hydrous  mellaie  of  alumina : 

ItnlllUa  uld 400 41-4 


Formula,  given  by  Dr.  Thomson,  from  the  first  analysis: 

AlMel+4Aq.     But  Wiihler's  comes  nearer  to  one  At.  acid 

and  one  of  alumina,  if  we  take  Dr.  Thomson's  atomic  weights. 

Sp.Gr.  158— 1-66. 

Color  honey-yellow,  reddish,  or  brown.  Primary  form  the 
Octahedron  with  square  base,  in  which  it  also  occurs  with  the 
Bummits  of  the  octahedron  truncated.  Cleavage  parallel  to  the 
planes  of  the  primary,  but  difficultly  obtained ;  fracture  con* 
choidal ;  transparent  or  traoslncent ;  lustre  resinous,  inclining 
to  vitreous.  It  ia  slightly  resi no-electric  by  friction;  B  B,  it 
becomes  of  an  opake-white  with  black  spots,  and  is  at  length 
reduced  to  ashes;  when  burnt  in  tbe  open  air,  neither  smoke 
nor  flame  is  observable,  and  it  eventually  acquires  the  color 
and  consistence  of  chalk.     Soluble  in  nitric  acid. 


The  mellite  is  a  rare  mineral,  having  hitherto  only  been 
found  at  Astern  in  Thuringia.  It  occurs  in  bituminous  wood, 
and  earthy  coal,  and  is  generally  accompanied  by  sulphur. 

RETIN  ASPHALT. 
tUtinHa,).    Rstlnuplidl,  AiKUI.    Bltninan  Itifiuu,  D. 

Contains,  according  to  the  researches  of  Hatchett,  and  Dr. 
Troost  (Am.  Phil.  IVans.,  ii.  110,  1825;  : 

Cipa  Bible.  Hd. 

KaiiniolublDtnikolial SS  Bs.h. «-S 

iDinlotilii  hUumbiHii  lultar 41  Bilamen U-S 

Banbj  nbfUuica S  Alnmtu  ud  iron I-S 

100  HsMbett.  

Sp.Gr.  M  — 1-3.    H.  =  10— 3* 
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It  occurs  in  irregular  opake  masses  or  a  pale  browoish-yellov 
color,  having  a  glistening  lustre  and  ioiperfect  conchoidal  frac- 
ture. It  is  brittle  and  eoti ;  when  placed  on  hot  iron  it  tnclta, 
smokea,  and  burns  with  a  bright  flame,  emitting  a  fragrant  odor. 
Partly  soluble  in  alcohol,  with  an  unctuous  residue.  Though 
this  species  exhibits  characters  somewhat  different  from  those 
of  bitumen,  it  yet  appears  to  be  more  nearly  allied  to  that  than 
to  any  other  substance.  The  variety  from  Bovey  Tracey  in 
Devonshire,  where  it  is  found  accompanying  brown  coal,  has  a 
dry  earthy  texture ;  while  that  from  Wolchow  in  Moravia  is 
hard  and  resinous.  It  was  discovered  in  connection  with 
amber  by  Dr.  Trooat,  at  Magolhy  river,  Cape  Sable,  Maryland. 

FOSSIL  COPAL. 
Fwil  Cgpd,  Bl(l>(iit*  Bain. 

Fossil  copal  or  Hlghgate  resin  was  found  in  considerable 
quantity  in  the  bed  of  blue  clay  of  which  Highgale  Hill,  near 
London,  in  great  measure  consists.  It  is  in  irregular  pieces  of 
a  light-yellowish  and  dirty-brown  color,  somewhat  translucent, 
and  with  a  resinous  lustre;  it  is  brittle,  yields  easily  to  the 
knife,  and  is  but  little  heavier  than  water,  its  speciiic  gravity 
being  only  1046.  It  gives  out  a  resinous  aromatic  odor  when 
heated,  and  melts  into  a  limpid  fluid;  when  applied  to  the 
candle  it  takes  fire  and  burns  with  a  clear  yellow  flame  and 
abnudaoce  of  smoke,  as  is  the  case  with  other  resins;  B  B,  it 
btirns  away  without  leaving  any  perceptible  asb. 

It  has  been  found  in  considerable  abundance  at  Wolchow  in 
Moravia.  Specimens  have  also  been  brought  to  the  United 
States  from  the  falls  of  the  Wilhamet,  a  tributary  of  the  Colum- 
bian river,  Oregon ;  and  from  the  shores  of  the  Pacific,  north 
of  the  mouth  of  the  Columbia  river. 
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SUPPLEMENT: 


ContaiDing  fatther  notices  of  serersl  eubstaneeB  treated  of  in  the  body 
of  this  work,  with  an  account  of  one  oi  two  others,  not  ontil  now 
folly  described  as  distinct  miners]  apeciee.  It  includes  also,  a  pwt 
of  those  in  the  Appendix  to  the  last  edition  of  this  Treatise,  several 
of  then)  now  having  their  analyses  and  fonnnlas  ^ven,  bat  respect- 
ing most  of  which  we  are  yet  in  need  of  fuller  mfonnation  before 
we  can  admit  them  into  the  systematic  arrangement  of  species. 


SCORODITE- 

Cupnnit  Amnlu*  of  Inn,  Kimn.    Cditk  ArMnialtFarrirtre,  H.    Uuliil  AnnuU 
ofCopjHi.J.utdA.    FrtuuUc  Fluor  IliloUi,  H.    Ais^ui  Irimeliicin,  D. 

Corobiaation  of  arsenic  acid,  per  and  protoxide  of  iron,  and 
water. 

SuDDT.                       Bmiil.                       Pdhtu. 
PaFsiM.  oTiRM ** was ifs 


PlHHphorLo  u^ (HI D-S7   Oiidsonsad..  (M 

ee-4  Fleinu.  lOl-BS  Binalim.         lOI^  Booniiitult. 

Berzelius  gives  the  following  formula,  according  to  which 
the  arsenic  acid  is  in  combioatioa  with  both  oxides  of  iron : 
FeaAs+2SeA8+l2H. 

Sp.Gr.31— 3^.    H.  =  35  — 40. 

Color  pale  leek-green  or  liver-brown.  Occurs  in  transparent 
or  translucent  prismatic  crystals,  termitisted  by  four-sided 
pyramids;  primary  form  n  Right  rhombic  prism  of  120°  10' 
and  59°  50',  by  measurements  taken  with  the  reflective  goni- 

•  From  tht  Onek,  to  llluilnn  lo  iu  ■milling  in  altiicHiiii  qiIdc  nnder  the  bloirpilM. 
TUi  minflnl,  u  nlwv*  nniljied,  ii  faliftd  ID  conUiD  so  wpptr.  I  did  out  oliKTia  UlH 
zti  pTopvr  ciiniiaf:U«o,  unoof  Iha  iranom,  hul  Inm  OTaTlooked  Id  \hm  lul  sditioa  of 
ibjt  work,  until  toa  lata  to  Dukq  tii*  comctioa,  uhd  hivt  ihArefoic  bioofliL  it  into  th« 
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ometer  from  natural  planes ;  cleavage  imperfect  parallel  to  the 
planes  M,  M  of  the  prism,  and  to  its  lesser  diagonal;  they  are 
not  oilen  single,  and  usually  are  small,  and  grouped  in  a  globu- 
lar form;  lustre  of  the  crystal  adamantine  ;  atrealc  pale  green- 
ish-grey or  white.  B  B,  on  charcoal,  it  emits  abundant  fumes 
of  arsenic,  and  fuses  in  the  reducing  flame  into  a  reddish- 
brown  magnetic  scoria.  With  the  fluxes  it  exhibits  the  bottle- 
green  color  characteristic  of  iron;  and  is  soluble  in  nitric  and 
muriatic  acid. 


MonM IWW 

M  on  iJl 141      S 

M  or  M  on/ 149   S« 

dl  oodl' 108     a 


The  brown-colored  variety  of  this  species  occurs  at  Schwartz- 
enberg  in  Saxony  ;  while  the  fine  leek-green  crystals  are  found 
in  certain  of  the  Cornish  mines,  coating  cavities  of  ferruginons 
quartz.  Beautiful  specimens  have  been  brought  from  Brazil, 
and  Popayan,  South  America,  and  occaaionally  also  from 
Loling,  near  Uuttenberg  in  Carinthia. 

The  Neoctese  of  Beudant,  is  the  variety  from  St.  Antonio 
Perreira,  near  Villa  Ricca,  in  Brazil,  of  which  the  soalysia 
hasjust  been  given  by  Berzelius. 

The  above  figure  ahowa  the  form  of  the  crystals  of  this 
mineral  from  Saxony,  and  the  measurements  are  those  given 
by  Phillips,  in  the  third  edition  of  his  Mineralogy.  At  that 
time  the  oiineral  had  not  been  analyzed,  hut  it  is  very  evident 
from  Berzelius'  experiments,  B  B,  that  it  contained  no  copper. 
Breithaupt  first  described  it  as  a  distinct  speciea.  An  analyan 
of  some  crystals  from  Cornwall,  by  Chenevix,  and  which  were 
supposed  (o  be  the  same  mineral,  led  to  its  being  regarded  as 
a  cupreous  arseniate.     Hia  analysis  is  here  omitted. 

URANIC  OCHRE. 

Uranluin  Lacliia.aro,  Skrpard. 

This  substance  has  not  been  analyzed,  and  it  seems  proba- 
ble that  both  the  oxide  of  uranium  and  the  carbonate  have 
been  indiscriminately  described  under  the  same  title.  The 
variety  from  Joachimathal,  was  foniid  by  Zippe  to  contain 
carbonic  acid,  while  that  from  Cornwall  is  supp<]6ed  to  be  pure 
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oxide,  or  perhaps,  aa  aaggested  by  Allan,  ibe  common  uraoite 
in  B  friable  state.  It  preaeots  a  brUliant  orange-yellow  color, 
is  extremely  soft  and  adheres  to  the  fingers;  frequently  in 
flocculent  maasea  coaling  pitch  blende;  affords  moisture  on 
being  heated  in  a  glass  tube;  turns  green  in  the  reducing 
flame  of  the  blowpipe  without  melting. 

Dr.  C.  T.  Jackson  has  recently  discovered  oxide  of  uranium 
at  Westmoreland,  N.  H.  It  forms  about  two  per  cent,  of  the 
yellow  pulverulent  mineral,  which  encrusta  the  crystals  of  sol- 
phuret  of  molybdena  from  that  locality.  This  powder  appears 
to  be  a  mixture  principally  of  uranic  oxide,  and  of  molybdic 
oxide,  and  the  yellow  color  which  it  assumes  (foreign  to  the 
latter  substance)  is  attributed  by  Dr.  Jackson  to  the  presence 
of  the  former.  Is  it  not  probable  that  the  yellow  powder  which 
accompanies  the  molybdena  from  other  localities,  may  owe  its 
color  to  the  presence  of  the  same  substance  T 

8ILLIMAN1TE. 
The  editor  is  indebted  to  Mr.  Hayes  for  a  new  analysis  of 
this  mineral,  which  was  not  furnished  in  season  to  be  inserted 
in  its  proper  place  in  this  treatise.  It  is  very  important,  as 
showing  that  zirconia  is  not  a  constituent  of  the  mineral,  and 
confirming  the  result  obtained  by  Bowen  and  Connell  (see  page 
159).     His  results  are  as  follow  : 

siiici 4!.a) ai-so 

Atumir.. M-90 'H-4a 

Mifneiil O40 

Llml »31>i=«»-31 

The  formula  appears  to  be  AIS,  but  there  is  a  considerable 
excess  of  alumina  in  each  of  the  analyses  of  this  minersl. 

Mr.  Hayes  observes,  "  that  some  doubts  having  existed  in 
relation  to  the  composition  of  this  mineral,  since  the  analysis 
of  a  specimen  was  published  by  Muir,  I  have  carefully  tested 
different  specimens  without  discovering  the  slightest  traces  of 
zirconia."  The  question  asked  by  Dr.  Thomson  —  is  it  not 
possible  that  Bowen  may  have  analyzed  Bucholzite  instead  of 
Sillimanite  1  —  seems  now  to  be  answered  in  the  negative. 

Is  it  not  probable  that  minute  crystals  of  zircon  were  mixed 
in  the  specimen  analyzed  by  Muirt 

SULPHATE   OF   ALUMINA   AND   MANGANESE. 

Ad  important  locality  of  this  mineral,  which  had  not  come 

to  the  knowledge  of  the  editor  in  season  for  earlier  insertion, 

has   been  discovered   on    Black  mountain.   North  Carolina, 

where  it  is  abundant  in  the  overhanging  cli&     It  b  a  very 

51 
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beantiiul  tniQeri],  ia  large  irregular  masses,  reddish  exteniill;, 
the  interior  consiBting  of  closely  compacted  silky  traailncent 
fibrous  crystala.  Taste  like  alum,  but  slightly  metallic.  B  B, 
on  platinum  wire,  treated  witb  aoda,  it  gives  a  deep  green  bead. 
With  borax,  gives  a  clear  amethystine  glass,  which  before  tbe 
reducing  flame  becomes  colorless.  Its  analyses  by  Hr.  J.  H. 
Blake,  gave  tbe  following  results : 

Aiouin is-er 

Prabuidsfifinuguufl., G^ 

Frowiid*  oriton 1-38 

Bnlpbiirlo  uid 33-33 

VVnwr K9t 

SMS 

Dr.  Torrey  had  previously  ascerlaiaed  that  it  contained  no 
alkali,  and  that,  by  the  addition  of  sulphate  of  potash,  it  made 
K  very  pure  alum.  It  promises  to  become  an  object  of  com- 
mercial interest. 

UWAROWITE,  OR  CHROME  GARNET. 
This  rare  and  beautiful  mineral,  described  under  the  ^Mcies 
garnet,  page  22  of  this  volume,  has  recently  been  analyzed 
and  further  examined  by  M.  Komonen.  (  Transactions  of  lie 
Imptrial  J^meralogical  Society  of  St.  Petersburg,  1842,  p.  65,) 
His  account  is  as  follows:  —  external  characters;  beautiful 
green  color;  lustre  vitreous ;  crystallized  in  the  form  of  rhom- 
bic dodecahedrons.  These  crystals  are  implanted  on  chro- 
mated  irnn.  Chemical  characters ;  in  the  slembic  it  gives  out 
water;  alone  on  charcoal,  it  is  infusible.  With  phosphoric  salt, 
and  with  borax,  it  is  partially  soluble,  and  gives  with  both  a 
chrome-green  colored  glass.  Is  insoluble  in  acids.  It  is  not 
perfectly  decomposed  by  soda  in  the  strongest  heat,  but  soda 
and  nitre  mixed  together  decompose  it  easily,  if  the  mineral  is 
Bufljciently  cleansed.     Specific  gravity  3'41.     Composition  : 


*'<(».< 

<Ma> 


Formgla:  (Ch,  AI)S+(Cal,  Mg,F)S.  Or  chemically,  as 
stated  by  the  analyst:  (fc'r'A:l)Si+(Ca3,  Mg'>,Fe3)S'i. 

It  may  properly  be  regarded  as  a  chrome  garnet,  \a  which 
the  oxide  of  chromium  has  replaced  a  large  portion  of  the 
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WA3H1KGT0NITE.  (ILMENITE.) 
In  page  381,  this  minertil,  bo  aamed  bj  Prof.  Shepaid,  haa 
been  described  as  a  variet;  of  Ilmeoite,  from  a  near  agreement 
in  its  physical  and  cryatalJographical  characters.  It  haa  now 
been  analyzed  under  the  direction  of  Dr.  C.  T.  Jackson,  by 
Mr.  J.  S.  Kendall.  Ita  composition  is  quite  difierent  from  that 
of  the  Ilmenlte,  as  given  under  the  species  Umenite  in  this  vol- 
ume ;  but  Mosander*  has  analyzed  two  titaniferoua  iron  ores 
from  Arendal,  the  crystalline  form  of  which  is  simitar  to  that 
from  Ilmen,  and  haa  obtained  a  result  which  almost  exactly  ac- 
cords  with  that  of  the  Washinglonite.  It  seems  to  be  shown  that 
the  esaential  constituents  of  this  mineral  —  titanic  acid  and  the 
two  oxides  of  iron — so  interchange  with  each  other  as  to  pro- 
duce these  several  varieties,  while  the  crystalline  form  remaina 
the  same  in  each.    The  analyses  are  as  follow : 


We  thus  obtain  from  the  results  of  the  last  analysis  very  near- 
ly one  atom  titanic  acid,  two  atoms  peroxide  of  iron,  one  atom 
protoxide  of  iron ;  or  a  tritilaniale  of  iron,  consisting  of  two 
At  trititaniated  peroxide,  and  one  At  trititaniated  protoxide. 
Forraala:  2F»Tt+F»l't  If  we  unite  the  magnesia  and  lime 
with  the  protoxide  of  iron,  Mosander's  numbers  give  the  aame 
formula. 

KUPFERBLiJTHE. 
This  is  a  variety  of  red  oxide  of  copper  appearing  in  the 
form  of  capillary  crystals,  and  found  near  Rheinbreitbach  and 
Moldava.f  They  have  been  examined  by  Suckow,  who  found 
them  to  be  pure  suboxide  of  copper,  in  the  form  of  regular  six- 
sided  prisma.  Having  thus  the  composition  of  common  red 
oxide  of  copper,  but  belongiug  to  a  dilTerent  aystem  of  crys- 
tallization, Suckow  supposes  them  to  constitute  a  peculiar 
species.  Red  oxide  of  copper  is  thus  shown  to  be  a  dimorphous 
substance.  There  is  also  sometimes  produced  in  the  process  of 
reducing  copper  ores,  prismatic  crystals,  but  of  less  definite 
form,  which  are  inanifeatly  composed  of  the  same  oxide. 

•  Koq|.TM.  AoaiHud.,  18»,r-S7>  tBMMBw'BapfonAwMl,  183t,p.  in. 
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LEUCHTENBESGITE. 
jr.  ramtmm.      (TVu.  Imr-  M*.  Sob  ^  M.  PiUrttvg,  ISA,  p.  M.) 

ThismioerBl  wa^giren  for  examinalioD  by  Major  JewreiiK^. 
It  occura  in  large  conglomerated,  but  not  perfectly  developed 
cryalaJa,  in  the  form  of  the  rhombohedron.  It  ia  in  masaei  ind 
of  a  yeiiowiah  color,  but  in  thin  layers,  white.  Has  a  lanellv 
texture  and  pearly  lustre.  The  smaller  crystals  are  transpareoL 
Specific  gravity  STI.  Feels  greasy,  is  cutwilh  the  knife, and 
receives  impreasions  from  the  nail.  Hardneas  between  calc- 
spar  and  seieniie.  Fuses  with  phosphate  of  aoda  and  ammonia 
into  a  bead,  which,  while  hot,  is  of  a  weak  bottle-green,  bat 
after  cooling,  colorless.  In  this  bead,  while  cooling,  an 
opalescence  may  be  observed.  With  borax,  it  gives  a  trans- 
parent glass,  which  is  colorless  aller  cooling.  With  soda  il 
imperfectly  fusea  into  a  cinder,  but  gives  no  transparent  glaaa. 
Occnrs  in  the  Schischminsk  mines  in  the  district  of  Slatciul. 
Its  analysis  afforded  M.  Komonen  the  following  results : 


Formula  by  the  Analyst :  6MgA.+7M  "Sia+OflgK*. 

Major  Jewreinoff  proposed  to  name  it  Lenchteobergile,  in 
honor  of  his  Imperial  Highness,  the  Duke  Maximilian  of 
Leucbtenberg,  a  distioguished  friend  of  the  natural  sciencea. 


NITRATE  OF  MERCURY. 
A  mineral  which  has  been  mistaken  for  white  lead  ore,  bat 
which  appears  to  be  nearly  pure  nitrate  of  mercury  from  Jobaait- 
Georgenstadt,  has  been  examined  bj  M.  John.  It  is  partly 
soluble  in  water,  leaving  a  residuum  of  a  aubstance  which  ii 
first  yellow,  then  green,  and  which  is  easily  dissolved  in  nitroui 
acid.  When  heated  in  a  glass  tube  red  vapors  of  nitrous  acid 
appear,  while  a  bright  yellow  and  red  aublimate  was  exhibiled, 
a  very  little  red  oxide  remaining.  Rammelsberg  observes  that 
repeated  experiments  must  decide  whether  thia mineral,  which, 
at  any  rate,  seems  to  be  a  secondary  production,  is  pure  nitrate 
of  protoxide  of  mercury,  as  John  has  concluded  from  his 
experiments.  —  Handvorterbuch,  ii.  88. 
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SODA-ALUM.  Fmh  Bolitia. 
It  was  obtained  b;  Mr.  Blake  in  the  desert  of  Atacama, 
thirty  milea  north-east  of  the  Indian  village  of  Atacama,  in 
small  veins  in  feldspathic  rock  of  volcanic  origin,  and  in  con- 
siderable quantity  encrusting  the  surface  of  the  soil.  It  is 
crystallyzed  in  minute  plates;  color  white;  lustre  pearly; 
solution  reddens  litmus;  dissolves  readily  in  water,  being 
more  soluble  than  common  alum,  which  in  part  it  resemblefl. 
Its  constituents,  according  to  Mr.  Blake,  are  as  follow : 


Bo^L.". 


This  salt  agrees  with  (he  soda-alnm  from  St.  Juan,  analyzed 
by  Dr.  Thomson,  (see  page  333),  excepting  in  the  smaller 
amonnt  of  its  soda. 

SULPHATE  OF  SODA   AND   MAGNESIA. 

It  was  found  by  Mr.  Blake  in  the  northern  part  of  Chili,  in 
B  ravine  called  Laventura,  encrusting  its  bottom  and  sides.  It 
is  derived  from  a  magnesian  rock  of  volcanic  origin,  which 
yields  it  abundantly  when  digested  with  water,  in  which  it  is 
very  soluble.  Crystals  in  the  form  of  right  square  prisms. 
Color  white.  Its  solution  reddens  litmus.  About  siiteenparts 
in  one  hundred,  consist  of  sulphates  of  cobalt,  manganese  and 
alumina. 

B  B,  on  platina  wire  with  borax  in  O.  F.  it  affords  a  bead, 
one  portion  of  which  ia  opake,  and  the  other  clear  and  of  an 
amethyst  color.  In  R.  F.  becomes  semi-opake  and  assumes 
a  blue  tint.  Wilh  phosphate  of  soda  and  ammonia  in  O.  F. 
it  aHbrda  a  glass  of  an  amethyst  color.  In  R.  F.  becomes 
opake  and  deep  blue.  With  soda,  in  O.  F.,  affords  an  opake 
bead  of  a  bright  green  color,  which,  in  R.  F.,  becomes  pale 
flesh  color. 

JEPFEItSONITE. 
Dr.  Thomson  has  analyzed  the  mineral  called  JeSersonite, 
and  obtained  results  so  different  from  Keating,  that  he  has 
assigned  a  new  place  to  it  in  the  system.  It  ia  a  quadruple 
salt,  and  its  constitution  is  ihus  expressed  :  4CalS+4AlS+{!F 
S^+MgS',  proving  it  to  differ  essentially  both  from  pyroxene 
and  arophibole.  —  Lmd.  Edtnb.  and  Dub.  Pkil.  Jour.,  xxii. 
194,  1843. 

«• 
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ARSENICAL  ANTIUONT. 


Its  analysis  gtre  these  proportions  of  its  elements : 


It  is  eonatituted  of  three  atoms  arseoic,  one  atom  antimonj. 
Formula:  StAs*. 

Sp.  Gr.  6-2.     H.  =  20 — 4-0. 

In  kidnej-shaped  masses.  Color  tin-white.  Occasionally 
splendent,  sometimes  dull.  B  B,  it  melts,  and  at  the  same 
time  emits  considerable  fumes  of  arsenic  and  antimony. 

This  species  was  noticed  b;  Zippe  at  Frzibram  in  Bohemia, 
where  it  occurs  in  metallic  veins,  associated  with  blende,  anti- 
mony, sparry  iron,  &c.    It  occurs  also  at  Allemont. 

ATELE8TITE. 

Heavy.     H.  about  3-0. 

Crystalline,  in  structure  resembling  sphene.  Color  pore 
sulphur-yellow.  Lustre  between  reslnoos  and  adamantine; 
transparent  or  translucent.    B  B,  affords  indications  of  bismuth. 

Locality,  Schneeberg  in  Sazony. 

BATRACHITE. 


Its  constituents  (Rammehherg^s  HanABorterbitcM,  iL  30,) 
are  aa  follow : 

BUic« 3T4B 

MigMiiV.'.'.V.'.V.V.V.JW-TJ 
FcMoiiilB  of  inn. Mt 


Formula  by  Rammelsberg : 

Ca3Si+jj.^a  }si. 

Sp.  Gr.  3038.  H.  =  S-0. 
Hasaive,  exhibiting  traces  of  a  Rhombic  prism  of  115°. 
Composition  impalpnble.  ClesTSge  parallel  to  the  sides  and 
shorter  diagonal  of  the  prism,  but  mostly  indistinct.  Fracture 
smaU  conchoidal.  Color  light  greenish-grey,  to  almost  while. 
Streak  white.    Lustre  resinous  or  fitreous,  more  inclined  to 
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the  latter.  B  B,  ptr  st,  it  is  infusible,  witlioat  any  perceptible 
change  of  color  to  the  flaroe.  Healed  ia  the  matrass  it  affords 
a  little  moisture.  It  ia  slowly  soluble  in  salt  of  phosphorus, 
leaving  a  silica  residue ;  with  soda  il  fuses  with  difficulty  into 
a  dark-colored  pearl. 

Is  found  at  Rizoni,  a  mountain  in  Saulbern  Tyrol. 

BERZELINE. 
JVUfar.     (Lmto^i  Jabiu*  iir  MBUndtgit,  U.  Ml.) 

H.  about  50. 

In  extremely  minute  white  octahedral  crystals,  whose  sur- 
face is  dull.  Slightly  translucent ;  and  having  a  vitreous  lustre 
on  the  fracture.  Very  brittle;  but  devoid  of  distinct  cleavage. 
B  B,  in  the  forceps  it  is  fusible,  though  with  difficulty, 
into  a  pale  glass.  Forms  with  heated  muriatic  acid  a  greenish 
colored  jelly. 

From  GaJloro,  near  La  Riccia,  in  the  Roman  States,  where 
it  accompanies  crystals  of  black  garnet  and  pinch beck-hrowD 
mica,  in  the  drusy  cavities  of  an  augilic  rock. 


BEUDANTITE. 
Ltif.    [.«*Hli«ri'*il.,*WHria,il.  IBS.) 

H.  =  40  — 4-5. 

Occurs  in  small  closely  aggregated  crystals,  being  slightly 
obtuse  rhombs  (viz.  92°  30')  with  the  summits  truncated. 
Color  black.  Translucent  in  thin  fragments,  and  of  a  deep- 
brown  color  by  transmitted  light.  Lustre  resinous.  Streak 
greenish-grey.  Cleavage  easily  effected  perpendicular  to  the 
axis  of  the  rhomb.  The  only  substances  Dr.  Wollaston  could 
detect  in  it  were  the  oxides  of  lead  and  iron. 

Beudantile  is  found  associated  with  brown  iron  ore  at  Hor- 
hausen,  in  the  district  of  Nassau,  on  the  Rhine.' 

BIOTINE. 

lioliDi,  JVantwIE.    iJBarmlmgim  FuBKota,  f.  10B.)     Bhuis,  t  unto  J. 

Sp.  Gr.  311,     Scratches  glass. 
Color  white  or  yellowish.    Transparent  and  limpid.    Lustre 
brilliant.     Fracture  vitreous,  inclining  to  conchoidal.     Pre- 
sents double  refraction.     Is  not  affected  by  the  blowpipe,  and 
is  only  partly  soluble  in  nitric  acid.     Sig.  Monticelli  noticed 

•  Th*  BaiuliiiUu  «r  HMUiotUi  ud  CsTaUl,  ii  now  UuIiSfd  wUk  Kapbalbi*. 
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this  mineral  among  the  volcanic  debris  of  TeBiiTii)s,ind  mined 
it  in  honor  ofM.  fiiot.  It  is  easily  distinguished  from  other 
species  with  which  it  is  associated,  by  the  superior  brilliancj 
of  its  lustre. 

BREISLAEITE. 
Occurs  in  delicate  capillary  prismatic  crystals  of  a  reddish 
or  chesnat-brown  cnlor,  coating  the  cavities  of  certain  lavas. 
Its  fibres  are  f]exil>le,  its  lustre  semi-metallic  It  contains 
silica,  alumina,  iron,  and  a  considerable  prc^rtion  of  copper. 
B  B,  per  se,  it  fuses  readily  into  a  brilliant  and  magnetic 
black  scoria;  with  borax  forms  a  green  glass,  which  becomes 
colorless  in  cooling;  and  with  salt  of  phosphorus  a  green 
globule,  which  reddens  in  the  reducing  flame.  It  accompft- 
uies  nepheline,  pyroxene,  and  other  Vesuvian  minerals ;  and 
is  met  with  both  at  that  locality,  and  at  Capo  di  Bore  near 
Kome.  — Allan's  Manual. 

CHONIKRITE. 
FtmKiML    (J./.^.C3t«.,iL51.) 

Hydro-silicate  of  alumina,  magnesia,  and  liroe.  Constili^ 
ents,  according  to  Von  Kobell : 

Alamiai\\V.'.'.'.'.'.'.'.'.'.'.'.'.'.nta 

Mun«ii 99«) 

Una IHO 

PrDloiiils  of  inn. I^S 

WUar. 9^ 

Formula  by  Rammelsberg,  —  (Handworterbuch,  ii,  31 1) :  .^ 
3{Mg,  Ca)=Bi+aLl=Si-l-6H. 

H.  between  30  and  40. 

Occurs  massive.  Composition  impalpable.  Fracture  un- 
even and  imperfectly  conchoidal.  Lustre  glimmering  or  dull. 
Color  white,  with  shades  of  yellow  and  grey.  Translucent 
oRen  only  on  the  edges.  Is  not  cleavable.  B  B,  it  fuses  =: 
3^  to  4,  with  evolution  of  air  bubbles,  into  a  greyish-glass, 
and  with  boras  fuses  slowly  into  a  globule  colorea  by  iron.  It 
is  easily  decomposed  by  concentrated  muriatic  acid. 

Occurs  in  rounded  masses  at  Elba. 

SELENIURET   OF   PALLADIUM. 
This  mineral,  described  at  page  516  as  a  new  species,  is 
now  acknowledged  by  M.  Zinken  to  be  only  Native  Falladiuin. 
—  RanMtbberg't  HanAcorterbuck,  iL  135. 
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DERUATINE. 


Its  analysis,  by  Ficinus,  gave  tbe  following  constiluenU : 


Billn 3S*mc 

Huii»i> Si'TM 

PnUiMo  of  inn II-3SI 

Futaiids  uTiiiaf  Inau IttOO 

Almniiu. (h4t« 


Formula,  deduced  from  theae  numbers  by  Von  Kobell: 
iag»Si+4H. 

Sp.  Gt.  ill»6.     H.  about  3-0. 

In  reniform  maasea,  rarely  globular,  and  in  thin  coatings  or 
crusts.  Color  dark  olive-green  or  liver-brown ;  with  low  re- 
sinous lustre.  Translucent  on  the  edges.  Fracture  concboi- 
dal.  Feels  greasy,  and  doea  not  attach  itself  to  the  moist  lip. 
Streak  yellow,  inclining  to  grey.  Emits  an  argillaceous  odor 
when  breathed  upon.  Splits  and  becomes  somewhat  friable 
B  B,  assuming  at  the  same  time  a  darker  hue. 

From  the  serpentine  quarry  neat  Waldbeiu  in  Saxony. 

GREEN  IRON  EARTH. 
aitta*  Euaniidi,  W.    [lrP«'>>0'''^  SOMlw. 

Contains  oxide  of  bismnih  1303,  silica  50-24,  alumina  14-65, 
oxide  of  iron  10-54,  phosphoric  acid,  with  traces  of  manganese, 
9-62.  —  ScAUUr. 

Occurs  in  reniform,  bolryoidal,  and  globular  masses ;  struc- 
ture impalpable;  color  siskin-green,  passing  into  black  and 
yellow;  lustre  resinous  and  dull;  streak  yellowish-grey ;  brit- 
tie;  becomes  brown  and  black,  B  B,  but  does  not  melt;  nor 
is  it  soluble  in  nitric  acid,  is  found  at  Schneeberg  in  Saxony, 
and  in  the  county  of  Sayn  in  Germany. 

MARCELINE. 

Sp.  Gt.  3-8.     Scarcely  scratches  glass. 
A  silicate  of  deutoxide  of  manganese,  without  water. 

Bilic JSIT SflflO 
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Occurs  crystallized  in  octahedronB,  vith  a  equare  base. 
Color  greyish-black,  with  a  slightly  metallic  or  rilreoua  lus- 
tre; yields  no  water  when  calcined  ;  is  fusible  B  B,  without 
alteration  of  color,  imparting  to  soda  a  distinct  re-action  of 
the  oxide  of  manganese.  Is  acted  upon  by  muriatic  acid,  with 
disengagement  of  chlorine,  leaving  a  gelatinous  residue. 

Marceline  forms  considerahle  repositories  in  mica-schist,  in 
the  valley  of  Saint  Marcel  in  Piedmont. 

MONTICELLrTE. 

H.=:50— 60. 

In  small  imbedded  crystals,  having  the  genera]  aspect  of 
quartz.  Color  yellowish;  sometimes  nearly  transparent,  and 
colorless. 

Occurs  at  Vesuvius  imbedded  in  a  crystalline  carbooate  of 
lime,  along  with  particles  of  black  mica  and  minute  crystals  of 
pyroxene.  Its  name  was  proposed  by  Brooke,  in  honor  of 
the  celebrated  Neapolitan  mineralogist  Mt»iticelli. 

NONTRONITE. 
BirtiStr.    (Ani.itCXm.mitPlifi.,mr.ta.) 

Contains  silica  44-0,  peroxide  of  iron  39'0,  alumina  3-6, 
magnesia  2-1,  water  18-7,  clay  1-2.  — Berthitr. 

This  substance  resembles  clay.  It  is  of  a  pale  straw,  or  cft- 
nary-yellow  color,  with  a  greenish  tinge.  Opake.  Unctuous 
to  the  touch;  and  exhaling  an  odor  when  breathed  upon. 
Acquires  a  fine  polish  and  resinous  lustre  from  the  friction  of 
softer  bodies.  Is  not  reduced  to  powder,  but  becomes  lumpy 
under  the  pestle ;  and  does  not  aRect  the  magnet.  When  im* 
mersed  in  water  it  disengages  numerous  air  babbles,  becomes 
translucent  on  the  edges,  and  increases  in  weight.  When 
slightly  heated,  it  gives  off  water,  and  assumes  the  color  of 
red  oxide  of  iron ;  and  when  calcined  becomes  sensibly  mag- 
netic. 

Nontronite  was  noticed  by  Berthier  in  small  kidney-shq>ed 
masses  among  manganese  in  the  arrondissement  of  NoutroD 
in  France. 

PROTHEITE. 

frt. 

Heavy.    Scratches  glass. 
In  rectangular  prisms,  the  faces  being  striated  longittidioal- 
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)y.  Color  oliTe-greeD  or  white.  Nearl;  opake  in  large  epec- 
imeoH,  tranBlucent  in  amnller  Luatre  vitreous,  inclining  to 
adamantine.  la  infusible  B  B,  and  becomes  electric  by  fric- 
tion. 

Has  lately  been  disoovered  in  the  Zilterthal  in  the  Tyrol. 


STEINMANNITE. 

Sp.  Gr.  6833.     H.=:2-5. 

Primary  form  the  Cube.  Secondary  form  the  regular  octa- 
hedron. 

Cleavage  parallel  to  the  cube,  imperfect  and  scarcely  visible. 
Fracture  uneven.  Surface  of  the  crystals  smooth.  Luatre 
metallic.  Color  pure  lead  grey.  Botryoidal;  massive.  Com- 
position fine  granular;  in  some  varieties  a  curved  lamellar 
composition  is  visible.  Composition  also  compact,  sometimes 
porous.  When  heated  B  B,  on  charcoal,  it  decrepitates  with 
violence.  Its  powder,  heated,  emits  the  odor  of  sulphurous 
acid,  and  a  metallic  globule  remains,  as  in  the  case  of  galena, 
but  which  finally  yields  a  diatinct  button  of  silver.  It  appears 
to  consist  of  lead,  antimony,  silver,  and  sulphur. 

It  is  found  at  Przibrara  with  quartz,  blende,  and  iron  pyrites. 

STILPNOMELAN. 
(OlKbr.    Jfi»nIg/>(,  p.  391.} 

It  has  been  analyzed  by  Rammelsberg,  (ffanduorterbuch, 
ii.  186,)  who  obtained  the  following  results. 


tjira*.-: 

The  formula,  by  Rammelsberg:  2Fe3Si"+AISi»-MH. 
Sp.  Gr.  3-27  —  3-4.     H.  =  30  —  4-0. 

In  crystalline,  lamellar,  and  fibrous  masses,  of  a  black  or 
greenish  color;  luatre  vitreous;  cleavage  in  one  direction; 
Streak  olive-green  to  liver-brown.  Insoluble  in  acids;  fusible 
B  B,  into  a  bluish-black  scoria  which  shows  the  presence  of 

Localities,  Obergrond  and  Zinkmantel  in  Silesia. 


liotizeobvGoOglc 


BUFFLBHEIfT. 


Bauiamt.    (Tnit^.L  if.Sll.) 

Consists  of  chlorine  4746,  potassium  S2'54. 

Formula:  KChi". 

Soluble,  with  the  taste  of  commoa  salt.  Crystallizes  in  the 
form  or  the  Cube,  and  cleavea  parallel  to  the  faces  of  that  solid. 
When  in  solution  the  addition  of  muriate  of  platina  prodacea 
a  yellow  precipitate.  Treated  with  sulphuric  icid,  it  leaves, 
■fler  evaporation,  acicular  crystals,  which  do  not  effloresce  in 
the  air. 

It  is  foand  in  small  quantity,  mixed  with  salt,  in  the  mines 
of  Halleiu  and  Berchtesgadeo,  in  Saltzbarg,  where  it  was  first 
noticed  by  M.  Vogel. 

TEPHROITE. 


Sp.  Or.  4116.     H.=60  — 60. 

Massive  and  compact.  Color  ash-grey,  tarnishing  hlack. 
Lustre  adamantine.  Streak  somewhat  paler  than  the  roinersl. 
Cleavage  perfect  in  several  directions;  two  of  them  forming 
together  a  right  angle.  Fracture  imperfect  conchoidal,  or  un- 
even.    Forms  a  blaclc  slag  B  B. 

Occurs  with  Franklinite  and  red  oxide  of  ziac,  at  Sparta, 
Sussex  county.  New  Jersey.  The  distinctive  characters  of 
tbia  mineral  are  so  imperfectly  made  out  that  American 
mineralogistB  have  not  been  able  to  identify  A.  Shepird  sufv 
poses  it  to  be  a  variety  of  Ttoostite. 

ZURLITE." 

Sp.  Or.  327.  H.  about  6-0. 
Occurs  in  rectangular  four-sided  prisms,  lengthened  in  the 
direction  of  their  axes,  and  having  occasionally  their  lateral 
edges  replaced.  Color  asparagus-green,  inclining  to  grey. 
Opake.  LuBtre  resinous.  Cleavage  indistinct.  Fracture  con- 
choidal. Surface  of  the  crystals  rough,  frequently  covered 
with  a  white  coating.  It  is  infusible  B  B,  but  yields  with  bo- 
rax a  black  glass.  Nitric  acid  dissolves  it,  partly  with  efferves- 
cence,  and  the  solution  becomes  yellow.  Zurlite  is  a  Veso- 
vian  mineral ;  it  is  generally  found  in  large  distinct  crystals, 
associated  with  calc  spar  and  other  species. 

•  Is  ooBpUaml  to  ik*  MopoliUa  ntoltwi,  8ii.  ZoriOL 
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TARGA8ITE. 
A  miaeral  of  a  pBle-greenish  color,  fotind  in  Finltnd,  naoell; 
in  amorphous  masaes  of  a  columaar  structure,  and  named  in 
honor  of  Count  Vargas  de  Bedemar,  in  justice  to  whom  some 
more  particular  deacription  of  the  mineral  should  be  drawn  up 
and  publiahed,  or  the  name  be  applied  to  some  species  of  a. 
less  doubtful  character. 

HAYDENITE. 
We  are  indebted  to  Mr.  fi.  Silliman,  Jr.,  (communication  to 
the  editor)  for  an  analysis  of  this  mineral,  which,  iu  its  physi- 
oal  and  crystal  I  o);rap)jical  characters,  has  been  described  at 
pa^  123.  His  results  exclude  it  entirely  from  the  formnU 
for'  chabasie,  with  which  some  had  supposed  it  to  be  identical, 
as  it  contains  only  one-third  of  the  quantity  of  water,  and  a 
much  larger  proportion  of  silicic  acid,  which  forms  a  terailicate 
with  the  alumina  ;  the  latter,  if  we  include  with  it  the  isomor- 
phous  peroxide  of  iron,  nearly  agreeing  with  Al.  iu  chabasie. 
Joined  with  M.  Levy's  ioTestigattons,  ihey  full;  establish  i|i 
claims  as  a  distinct  species.  The  following  are  his  resulli  — 
the  excess  probably  being  water; 
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The  formula  answering  to  these  Durabets  (admitting  a  slight 
deficiency  in  the  Al.  and  f)  may  be  thus  stated  :  2(A1,F)S*+ 
(K,Cal,Mg,)3+(2Aq?) 

OREENOVITG. 

TIT  AN  I  ATE    OF   MANOANKSll. 

M.  Dufrenoy"  has  given  this  name,  in  honor  of  O.  B. 
Oreenough,  £sq.,  to  a  mineral  from  St.  Hareel  in  Piedmout, 
which  had  been  supposed  to  be  a  silicate  of  manganese,  bat  is, 
in  fact,  a  titaniate  of  manganese,  and,  except  Cricfatonite, 
which  is  a  IJtaniate  of  iron,  it  is  the  only  titaniate  hitherto  de- 
scribed. The  proportions  of  its  constituents,  as  determined  bj 
H.  Cacarrie,  are :  titanic  acid  74  5,  oxide  of  manganese  34'6, 
Umef  00:=: 99-3. 
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Theae  nnmben  correapood  very  neulj  wkli  lliree  atom 
tiUnic  Kid,  aod  one  Ktom  oude  of  mangueae.     FocsMla : 

As  dcKribedb;  H.  DDfr^aoy.it.occaraio  amall,  anorphon^ 
erjBt^line  maMCB,  ii  of  a  deep  rose  color,  and  has  the  tpeciAe 
grsrily  344.  Hardness  greater  than  tbat  of  floor  apmr,  or 
phosphate  nt  lime,  but  il  does  not  scratch  glass.  It  b  not 
acted  upon  by  acids,  nor  is  it  fusible,  jwr  st,  by  the  blowp^ 
With  tnicrocosniic  salt,  it  shows  the  reaction  of  titaniam  ;  and 
with  soda  that  of  mansaoese.  The  crystals  arc  brilliaat,  es- 
pecially on  ihe  faces  M  and  T  ;  the  terminal  faces  beiag  oflea 
dull  and  tarnished.  The  primary  form  is  a  Doubly  oblique 
prism,  which  presents  the  modiRcatioDs  sbowQ  by  the  folloiriiig 
figure.  The  angles  were  determioed  by  actual  obaerratioB, 
and  partly  by  calculation. 
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This  mineral  was  discorered  by  M.  BertrandKle-Loa)  whh 
odwr  ores  of  manganese,  in  irregular  rose-colored  Tcina,  ac- 
companied by  quartz,  epidole  and  mangaoeae. 

LEONHARDITE. 
This  mineral  very  tnacb  resembles  Lanmooite  id  its  extei^ 
sal  characters,  and  tta  property  of  decomposing  by  loaa  of  ita 
water,  under  the  ordinary  temperature  of  the  atmosphere.  Bai 
in  its  analysis,  it  is  ^own  to  be  distinct  from  true  LanmoBJIe. 
Dr.  Delff  found  it  composed  as  follows  : 

aniH 56-1M 

Alnnlu SMOt 

Ltn* »«U  ' 


Sp.  Gr,  225.  H.  =  3  — 3-5. 
Color  white,  passing  into  yellow,  and  more  rare]y,  into  brown- 
ish. Frequently  coaled  with  brownish  or  black  powder.  Streak 
white.  Translucent  on  the  edges.  Lustre  pearly,  especially 
on  perfect  clearage  planes ;  on  the  fractured  surface  vitreooa. 
Primary  form,  an  Oblique  rhombic  prism;  H  on  H  96°  SO*  and 
SSoSO',  P  on  H 114"  and  61°.    TbisiatheoiilyfonnobserTed. 
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The  prismatic  orystali  are  (reqaentlf  aggregaled  together,  ao 
tbat  a  large  individual  ia  composed  of  aeTeral  smalleT  ooea. 
The  lateral  planes  are  str«aked  ia  a  directioa  parallel  to  the 
principal  axis ;  two  of  them  are  often  larger  than  the  others. 
Sometimea  crystalline  columnar,  tnd  granular  massea  occur. 
Cleavage  very  perfect,  parallel  to  the  lateral  planes,  imperfect 
in  the  directions  of  P.  Fracture  uneven.  Pyrognostic  charac- 
ters not  gi*ea.  This  mineral  occurs  near  Wolfstein,  in  Rhen- 
ish Bavaria,  also  in  the  aeighborhood  of  Heidelnberg.  It  has 
been  examined  both  by  Dr.  Delff  and  Prof.  Blum,  and  named 
by  them  in  honor  of  Von  Leonhard. 


wOhlerite." 

Under  this  name,  given  in  honor  of  Professor  Wohler, 
Scheerer  of  Christiania,  has  described  a  substance  found  on 
one  of  the  islands  of  the  Largesund- Fjord,  near  Brevig,  in 
Norway.  It  occurs  also  in  the  island  of  Lovoe,  in  Zircoi^ 
aienile,  accompanied  by  eaolite,  zircon  and  pyrochlore. 

Its  analysis  by  Scheerer,  gave  the  following  results : 


Formula:  Zr»Ta+5(lira,  fii+da'Si). 

Sp.  Gr.  3'41.     H.  =:betweeu  felspar  and  apatite. 

It  occura  in  angular  grains,  and  rarely  in  broad,  prismatic 
or  tabular  crystals;  of  which,  however,  no  exact  cry  stall  ograph- 
ical  descriptioti  has  been  given,  as  their  fac«s  are  imperfectlj 
develc^d,  and  it  is  difficult  to  separate  them  from  the  sur- 
rounding  mass.  Indications  of  cleavage  observed  in  one  di- 
rection. The  color  is  yellow,  of  various  shades,  passing  into 
hrownish,  viz :  light-yellow,  wine-yellow,  honey-yellow,  brotra- 
isb-yellow.  Color  of  the  powder,  yellowish- white.  Its  trans- 
parency varies  as  much  as  in  zircon.  The  crystalline  facea 
exhibit  a  vitreous  Inatre.  Fracture  more  or  less  concboidal, 
sometimes  passing  into  splintery  and  granular.  Characters  B  B, 
not  stated. 

Ibc  Oct ,  1843,  lata  wUeiillwj  iii 
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GLAUBERtTE. 
This  mineral  wis  imong  ibe  Bpccimma  brought  by  Ifr. 
Blake,  from  the  Province  of  Tarapica,  in  Pern.  From  * 
qualaiiiire  examinaiioD,  Mr.  Htjes  wcertained  tbat  it  contaiDcd 
■alphuric  acid,  aoda  aod  line.  He  afierwards  aubmiited  it  to 
inaljBiB,  aixl  found  it  to  be  identical  with  Olauberile.  It  gave 
him  the  following  results : 


»:■* 


There  is  a  slight  deficienc;  in  the  quantitr  of  soda,  but 
this  sail  eridenily  consists  of  one  atOBi  sulphate  of  soda,  ooe 
atom  sulphate  of  lime.  This  is  the  couiposilioa  of  the  Tarietj 
from  Villa  Rubia,  in  Spain  ^  original  I  j  snaljzedb;  BrongniarL 
Fcnroula  :  NSI+CalSl,  or  as  stated  by  Mr.  Hajes  :  (NaO,  S 
O'+CiO,  SO».)=NBS+CaS. 

It  occurs  in  exiremeljr  brilliant,  colorless  and  Iransparent 
crystals,  imbedded  in  hydraled  borate  of  lime,  ot  Hajesiue. 
The/  are  in  the  form  of  elongated  oblique  rhombic  prisms, 
iimplf  replaced  on  their  obtuse  terminal  edges,  by  single  ptanes. 
Mr.  Tescbemacher,  who  has  given  the  annexed 
figure  of  one  of  these  crystals,  has  also  measured 
their  angles  with  the  reflecting  goniometer,  and 
I  delermioed  their  exact  sgreemeni  with  the 
angles  of  Glauberite,  ss  given  at  page  333. 

As  in  the  Eurt^an  crystals,  tlie  planes  H 
U'  are  sometimes  wholly  wanting,  so  these 
sometimes  pre:»nt  no  parlions  of  the  primary 
I  planes  P.  Very  rarely  their  acole  solid  angles 
e  replaced.  When  examined  by  a  powerful 
^Toecope,we  discover  in  them, minute  resides 
wntch  are  probably  filled  with  ait  or  gas,  caus- 
ing them  to  decrepitate  violently  on  exposure  to  beat.  They 
dissolve  slowly  in  a  large  quantity  of  hot  water.  B  B,  they 
melt  into  a  colorless  glass.  According  to  Mr.  Hayes,  they 
lose  about  ^  j^  of  their  weight  by  being  heated. 

PICKERINGITE/ 

This  is  an  extremely  beautiful  mineral,  occurring  in  masses 

composed  of  long  parallel  fibres  of  a  silky  or  satin  lustre; 

color  pure  white,  or  viewed  in  the  direction  of  the  fibres,  pale 

■  !■  knoc  at  iobD  Ptstginf,  Eif.,  F 
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rose-red  ot  light-^een.  Compact,  but  easilj  divided  parallel 
with  the  fibrei;  brittle.  Specific  Grarity  178  to  180.  It 
swells  when  heated,  and  the  white  mass  which  remains  tastes 
like  alum.  Its  anal;iia  aSbrded  Mr.  A.  A.  Hayes,  the  follow- 
iag  results : 


This  mineral  appears  to  he  a  very  pure  native  magnesias 
alnm,  and  very  nearly  answers  to  the  composition  of  a  mag- 
nesian  alum  from  South  Africa,  aualyzed  by  Strooieyer,  whose 
results  are  thus  stated  (Ramni.  Handwiirttrbuch,  i.  9)  :  aul- 
pburic  acid  36'770,  alumioa )  1'5I5,  magnesia 3690,  peroxide 
of  manganese  3-617,  water  45739,  chloride  of  potassium  0-305 
=:  160-066.  The  formula,  as  determined  by  Mr.  Hayea,  is : 
MgS+AIS=>+33H,  which  differs  only  slightly  in  the  last  term 
from  the  formula  given  by  Rammelaberg. 

A  apecimen  of  the  same  mineral  which  had  been  sent  by  the 
editor  to  Dr.  Thomson,  of  Glasgow,  has  aSbrded,  in  the  hands 
of  this  chemist,  very  different  results,  aa  thus  stated  (Lond. 
Edinh.  and  Dub.  Phil.  Mag.,  nii.  192,  1843,; :  sulphuric 
acid  32-05,  alumina  23-55,  sulphate  of  soda  650,  water  39-20 
=101(^2.  As  viewed  by  Dr.  Thomson,  it  is  a  iubicsquisul- 
phaU  of  alumina,  consisting  of  1  At.  SI,  1^  At.  Al,  1  At.  NSI, 
5  At.  Aq.  It  is  evident  that  the  soda  must  exist  in  this  mine- 
ral, without  producing  any  change  in  its  physical  characters, 
because  these  characters  are  alike  stated  both  by  Dr.  Thomson 
and  Mr.  Hayes,  and  the  specimen  sent  to  Dr.  Thomson  could 
not  be  distinguished  from  the  other  masses  brought  to  us  by 
Mr.  Blake. 

It  occurs  abundantly  in  the  Province  of  Tarapaca  in  Peru, 
associated  with  GlauberiEe,  hydro-borate  of  lime,  and  iodate  of 
soda,  hydriodnte  of  soda,  sulphate  and  biborate  of  soda,  chlo- 
ride of  sodium,  and  organic  matter. 

lODATE  OF  SODA. 
This  remarkable  mineral  forms  a  considerable  proportioD  of 
the  saline  mixtures,  associated  with  borate  of  lime,  and  was 
first  detected  by  Mr.  Hayes,  in  his  examinations  of  the  last 
named  substance.  He  has  also  found  it  with  the  native  nitrate 
of  soda,  from  Peru,  intermixed  with  various  other  saline  sub- 
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HONSADITE.* 
A.  Eidroano  bu described  ■  oew  mioeral  from  the  ilwirf  ■  of 
Bergen,  which  be  calls  Uoorftdite,  after  the  late  apotbecar; 
Honrad.  It  is  j'elloiv,  of  a  pa]e  color,  Eomewbat  inclining  to 
reddish,  compact  and  sprinkled  with  mica,  bat  has  a  determi- 
natecrjatalline  stractnre,  with  cleavage  planes  inclining  to  each 
Other  at  130° ;  strong  vitreoaa  lustre ;  siirface  here  and  there 
striated  j  cross-fracture  fine  grained  and  close.  Speci&c  grai- 
itf  3-2673.  H.  oearl/  that  of  felspar.  B  B,  tl  does  not  fine, 
but  gires  water  and  darkens  a  little.  Dissolres  in  borax  inu> 
an  iron-colored  glass,  which,  with  much  addition,  becomes  tur- 
bid in  cooling.  Dissolves  bf  phospboric  salts,  leaving  a  skel- 
eton of  silica.  With  little  soda  ii  melts  into  a  turbid  greeo- 
isb*pearl ;  with  more  it  forms  an  infusible  slag.  It  is  coo- 
posed  of  silica  56'17,  magnesia  3163,  protoxide  of  iroa  856, 
water  4-04.  Formula-.  4(Mg,F)S='+Aq.  This  adds  another 
apecies  to  Ibe  several  native  combinaiWDS  of  bisilicate  of  mag- 
nesia previousl}'  known. 


RODOCHROH.I 
This  mineral  was  first  brought  from  Siberia,  bj  Fiedler.  It 
is  a  dark-green  serpentine-like  mineral,  containing  chromiDm, 
and  he  called  it  Rodochrom.  It  has  latel;  been  described  by 
G.  Rose.  It  occurs  partly  in  loose  stones,  partly  imbedded  in 
serpentine,  between  Kyschtimsk  and  Syssersh,  m  Ural.  It  is 
compact,  sometimes  in  fine  scales,  and  of  a  dark-green.  The 
fine  aplinters  are  of  a  peach-bloom  color.  It  gires  a.  wbitish 
powder ;  on  fracttire  it  has  a  pearly  lustre ;  is  transparent  on  the 
edgea  ;  scratched  by  cslc-spar.  Specific  gravity  2-668.  Heated 
much  it  becomes  gray-white  and  gives  water ;  fuses  alovly  on 
thin  edges  into  a  yellow  enamel ;  ia  dissolved  in  borax  and  phos- 
phoric salts  into  chrome-green  glasa  ;  gives  with  the  latter  no 
silica  skeleton.  With  soda  fuses  into  a  yellowish-opake  mass. 
Heated  with  cobalt  solution,  the  powder  becomes  white.  Rose 
compared  it  with  serpentine,  from  which  it  difiers  chiefly  in 
the  chrome.  The  blue  color  with  cobalt  seems,  however,  to 
betoken  more  clay  than  would  be  consistent  with  a  serpentine 
nature;  and  its  fusibility  with  soda  is  diSerent  from  what 
would  happen  with  a  serpentine. 

•  Beinliiu  I  AnteAlttlH,  fat  IW,  f.  ISS. 
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KAMMERERITE. 


Berzelius,  in  his  AnouRl  Report  for  1843,  (Arsb,  p.  193,) 
has  noticed  this  roiaeral,  (already  described  at  page  1 15  of  this 
Tolume,)  and  has  given  ui  ita  mineralogical  formula  from  Hart- 
wall's  analysis  ;  2MgS+(AICr)S+2Aq.  He  observes  that  it 
much  resembles  the  Hydrargillice  from  Achmatowsk,  describ- 
ed by  G.  Rose  ;  but  acts  ditferenily  B  B.  Al  the  same  time, 
its  corapoaitiuo  agrees  with  Von  Kobell's  Pyrosclerite,  though 
it  diflfera  from  it  Id  several  external  particulars. 

VANADATE  OF  LIME." 
Ficinus  has  discovered  this  rare  miaeral  in  the  form  of  tile- 
red  lamenated  masses  of  a  brilliant  lustre,  associated  with  pitch- 
blende; locality  not  stated.  It  dissolves  in  nitric  acid,  and 
leaves  no  residuum.  Carbonate  of  soda  precipitates  from  it  car- 
bonate oflime,  and  salamoniac  dissolved  in  the  remaining  solu- 
tion, precipitate  itocculi  of  vanadate  of  ammonia.  Berzelius 
supposes  that,  from  the  intermixture  of  this  mineral,  may  pro 
ceed  the  vanadium  contained  in  vanadic  pitcb-blende. 

BROWN  MAGNESIAN  MICA. 
The  brovm  mica  from  Jefferson  county.  New  York,  has  re- 
cently been  analyzed  by  MeitzendorfT,  whose  average  results 
are  tbas  stated  by  Berzelius,  (Arsb.,  1843,  p.  211,)  si)icH41-30, 
alumina  1535,  pertoxide  of  iron  1-77,  magnesia  38-79,  potash 
9-70,  soda  0-65,  fluoric  acid  330,  loss  by  ignition  0-S8.  It 
thus  agrees  very  nearly  with  Iftof.  H.  Rose's  analysis  of  a 
Siberian  magnesia  mica,  mentioned  al  p.  179.  The  formula 
added  b ;  KFH-9MgS-WAlS. 

HYDROFITE. 

J».  atmritrf.    (7V«»t.  am*HkIltt.Mad.  1838,^  ISt) 

The  slags  obtained  from  the  cast  iron,  made  from  the  ores 
which  are  fonnd  at  Taberg  in  Smaland,  Sweden,  having 
been  examined  by  Sefstrom,  and  found  to  contain  vanadium,  it 
became  important  to  ascertain  the  nature  of  the  mineral  con- 
tained in  those  ores  from  wbich  this  metal  was  derived.  We 
are  now  indebted  to  M.  Sranberg  for  this  information.  It  oc- 
curs with  pikrolite,  in  compact  or  fibrous  masses,  with  an  no- 
evea  fracture,  and  of  a  mountain-green  color.    Streak  lighter; 

•  Banallu  ]  Anb.,  Wt3,  p.  KM. 
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hardness  betweeo  calc^par  and  fluor<Bpar;  specific  gnrity 
8-6S.  B  B,  it  gives  off  water,  and  seems  perfectly  infasible 
even  in  the  thinnest  splinters.  Its  analysis  afforded  rery  near- 
ly  ihe  same  results  as  serpentine,  from  which  it  differs  in  haring 
a  considerable  portion  of  protoxide  of  iron  in  the  place  of 
magnesia;  in  containing  a  little  more  water,  and  baring  in 
combination  with  il  a  very  Bmal]  quantity  of  vanadic  acid. 

FELSPAR. 
The  American  localities  of  this  species  baring  been  omitted 
in  the  body  of  the  woric,  are  here  introduced.      The  finest 
crystallized  forms  accompany  zircon  and  phosphate  of  lime  in 
white  limestone,  at  Hammond,  St.  Lawrence  county,  N.  Y. 
They  are  in  thin  tabular  crystals,  both  single  and  macled,  and 
occasionally  from  three  to  four  inches  In  diameter.     Externally 
in  color  and  appearance,  they  resemble  horn,  but  on  fracinre 
and  cleavage,  they  are  nearly  pure  white,  of  a  vitreous  lustre, 
and  slightly  opalescent.     More  rarely  Ihey  are  iridescent,  and 
susceptible  of  much  beauty  by  polishing.     One  of  the  modi&> 
cations  is  a  figure  very  similar  to  that  given  under  the  species 
felspar  in  this  volume,  (the  synoptique  of  Haiiy)  produced  by 
the  replacement  of  the  lateral  solid  angles  E,  of  the  obtuse 
terminal  edges  D  and  F,  (see  fig.  13,  of  the  Introduction,  p. 
xi,)  and  of  tlie  oblique  and  lateral  edges  of  the  prism  by  sin- 
gle planes.     The  annexed  figure,  drawn  from  a  very  perfect 
smooth  planed  crystal  in  the  editor's 
possession,  represents  one  of  the  sim- 
plesl#>f  the  twin  forma  from  thb  lo- 
cality.    Interesting  crystals  are  found 
with  the  chrysoberyls,  at  Green6eld, 
Saratoga  county,  N.  Y.,  also  in  Orange, 
Essex,  and  Lewis  counties.     Very  sin- 
gular twin  crystals  were  found  by  Dr. 
Horton,  at  Harlem,  near  New  York 
city,  in  fissures  of  gneiss;   and  Prof. 
Beck  has  given  figures  of  severs)  inter- 
estinir  forms,   in   his   Report  on  the 
Mineralogy  of  New  York.      In  Bucks  and  Chester  counties. 
Peun.,  it  occurs  crystallized,  and  in  cleavable  masses,  some- 
times passing  into  transparent  Adularia.      At  Jones  Falls, 
Maryland,  both  green  felspar,  and  Adularia,  the  latter  pure  white 
and  refleciiog  a  blue  light,  occur  in  granite.     In  Connecticut, 
the  china-slone  quarries  at  Middleton,  have  furnished  very  large 
crystals,  sometimes  a  foot  ia  length  in  (he  direction  of  the  edges 
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fbrincd  bj  the  roeeting  of  the  planes  P  and  M,  while  verj  perfect 
crynals  of  inferior  size,  meDtioiied  by  Prof  Shepard,  are  found 
atLitchfidd,  Baalsolhesun-Btonti  at  Ljnn,  Adularia  nttheFalla 
of  the  Yaotic,  in  Norwich,  and  a  green  variety  ai  Bolton,  in  the 
same  Stale.  At  Rojajalon  and  Barre,  Maaii.,  a  beautiful  pure 
white  massive  variety,  and  somelimes  crystallized,  is  found 
with  beryls  and  mica.  It  occurs  under  similar  circumstancea, 
at  Acworth,  N.  H.,  and  at  Paris,  Me.  Small  crystals,  accord- 
ing to  Prof.  Cleavelnnd,  are  found  in  the  granite  at  Freeport 
and  Brunswick,  Me.,  as  well  aa  the  green  variety  at  Topsham, 
He.  But  the  deep  rich  green  felspar,  from  Beverly,  Mass., 
discovered  lod  analyzed  by  Prof  J.  W.  Webster,  far  surpasaes 
any  other  variety  of  this  miueral  hitherto  observed  in  the 
United  States.  Prof.  Webster  found  ila  composition  as  here 
Stated:  silica  72,  alumina  101,  lime  12,  magnesia  3-2,  per- 
oxide of  iron  2,  potash  ll'l,  with  a  trace  of  chrome.*  It  con- 
tains more  silica,  and  less  alumina,  than  the  Siberian  green 
felspar,  analyzed  by  Vauquelin,  but  about  the  same  proportion 
of  potash.  If  we  unite  the  peroxide  of  iron  and  alumina,  it 
cornea  nearer  to  the  analysis  of  a  specimen  by  Klaproth,  which 
gave  silica "VO,  alumina  16-50,  potash  11-60. 

GREEN  OCKITE. 
The  papers  of  Prof.  Jameson,  and  Arthur  Connetl,  Esq.jt 
have  enabled  me  (o  supply  one  or  two  important  facts  relating 
to  this  rare  and  interesting  substance,  mentioned  at  page  579. 
It  is  readily  distinguished  from  zinc-blende  by  its  reactions. 
Owing  to  its  decrepitating  property,  it  is  difficult  to  act  on  it 
ptr  St  on  charcoal ;  but  when  this  can  be  accomplished,  the 
usual  yellowish-red  ring,  arising  from  the  oxidation  of  subli- 
mated cadmium,  is  formed  around  the  fragment.  When  mixed 
with  soda  and  acted  on,  on  charcoal,  this  ring  continues  to  bfl 
formed  to  the  last,  without  any  of  the  white  aublimate  which 
zinc-blende  atTords.     With  borax  it  yields  a  transparent  yellow 

flass.  Heated  in  a  glass  tube,  it  decrepitates  and  acquires  a 
ne  carmiue-red  color,  but  on  cooling  recovers  its  yellow  tint 
At  a  red  heat,  it  does  not  fuse  nor  volatilize.  In  powder,  it  is 
readily  soluble  in  heated  hydrochloric  acid,  with  strong  odor  of 
sulpbydric  acid  gas.  Carbonate  of  soda  causes  a  white  pre- 
cipitate, soluble  in  ammonia.     The  muriatic  solution,  by  eva[^ 
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Oiation,  afforded  a  white  prismalic  crystallizatitui,  not  dd^ 
queacing  in  an  ordinRry  atmosphere.  Thia  character  distin- 
guishes ibis  mineral  from  zinc-blende. 

The  cryatala  are  short  six-sided  priums,  as  alreadj  described ; 
the  faces  of  the  acuie  pyramids,  b;  which  they  are  terminated, 
are  transversely  streaiied.  The  measurements  and  figure,  bare 
been  supplied  by  Brooke  :  aoa  b  IW  40* ;  a 
on  c  1 18° ;  a  on  (/  00°  ;  6  on  e  about  176*. 
He  obtained  an  npparent  cleavage  parallel 
with  the  lateral  planes  d,  but  was  unable  to 
determine  saiisfactorilylhe  primary  form,  o€ 
to  decide  whether  they  were  any  more  than  planes  of  coid- 
posilion  of  other  inierBeciing  crystals.  He  says,  "  the  form 
appears  to  be  a  regular  six-sided  prism,  but  I  suspect  that  it  ia 
derived,  like  sulphate  of  potash,  from  the  intersection  of  three 
rhombic  prisms."  More  recently,  Prof.  Jameson  (Aaerrea, 
that  "the  examination  of  some  additional  specimens  leaTcs 
little  doubt  that  the  mineral  belongs  to  the  rliombohedral  sys- 
tem of  crystallization." — Joum.,  xxix.  175. 


RHODIZITE. 
It  was  mentioned  at  page  318,  th^t  the  mineral  there  named 
boTocalcile,  was  ihe  only  netlre  borate  of  lime  known.  It 
was  not  then  known  to  the  ediior,  that  Prof.  G.  Rose  had  made 
a  qualitative  examinntion  of  some  crystals  found  on  the  red 
Siberian  tourmaline,  which  proved  to  be  borale  of  lime, 
though  evidently  a  more  basic  compound  than  the  borocalcite. 
On  account  of  its  rarity,  it  has  not  been  quantitatively  exauia- 
ed.  Its  behavior  B  B,  is  thus  stated  by  Rose.  (Aoaraub- 
berg's  HimdiB5rlerbuch,\\.  102.)  Slowly  fuubleon  the  edges  in- 
to a  white-opake  glass,  which  throws  out  excrescences,  (bat  shine 
very  strongly  with  a  yellowish-red  light.  It  colors  the  flame 
first  green  on  one  part,  then  red  on  another,  and  finally  red 
throughout.  On  charcoal  il  rounds  off  only  on  the  edges,  and 
becomes  snow-white  and  opake.  In  alembic  gives  no  water. 
With  borax  and  phosphoric  salt,  it  dissolves  into  a  clear  ^ass; 
fuses  with  fluor  spar  into  a  clear  glass;  with  little  soda  into  a 
white  enamel ;  and  with  addition  of  soda  into  a  colorless  glass. 
This  glass,  triturated  and  decomposed  by  hydrochloric  acid, 
communicates  a  green  color  to  alcohol,  with  which  the  resi- 
dunm  is  washed  alter  the  solution  is  evaporated  to  dryness. 
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SULPHVRET  OF  LEAD  FROM  R0S9IE.  N.  T, 
The  crystals  of  galena  from  Rossie,  which  present  all  the 
osuat  modifications  ofthig  subMnrice,  are  stimeiimes  most  siu- 
guiarly  constitute  J.  The  atiiiexcil  ti^ure,  represents  one  of  the 
natural  size,  in  the  editor's  posaession. 
It  is  a  Uatteued  cube.  The  lateral 
planes  P  P',  as  well  as  the  replace- 
ments of  the  lower  solid  angles  a  a', 
are  extremely  hrilliani  and  rei(iilar ; 
but  the  upper  solid  angles,  and  the  ler- 
minal  edges,  are  replaced  by  planes 
which  succesaireiy  rise,  in  a  step-like  manner,  to  the  apes, 
forming  a  very  low  pyramid.  These  replacements  are  eleven 
in  number,  on  each  fjce  of  the  pyramid,  and  the  lines  which 
coaneot  them  with  each  other,  meet  ex  net  ly  at  the  aame  point; 
thus  dividing  them  into  a  regular  series  of  parallel  faces,  hav- 
ing nearly  the  same  relative  dimensions  throughout.  It  ia  not 
easy  to  give  a  satisfactory  explanation  of  the  origin  of  ihU 
orystol,  and  others  like  it,  but  the  faces  bear  marks  of  having 
andergone  fusion,  (as  is  the  case  also  with  many  of  the  ordi- 
nary crystals  of  galena,  as  well  as  of  the  phosphate  of  lime, 
quartz  and  felspar,  from  the  same  vicinity,)  since  their  original 
deposition  ;  and  it  is  not  improbable,  that  the  phennmenoo 
may  have  had  a  connection  with  this  circumstance.  It  would 
appear  that  the  pyramidal  face  was  downward,  and  that  the 
molecules,  having  their  cohesion  gradually  overcome,  but  not 
•oflBcienlly  so  to  separate  themselves  entirely  from  the  mass, 
and  while  yet  subject  to  the  law  of  crystallization,  subsided  in 
the  manner  in  which  we  now  see  them.  An  appearance  som^ 
what  similar  to  this,  has  been  observed  among  artificial  crys- 
tals produced  by  heat,  particularly  in  crystals  of  lead,  obtained 
in  the  manner  of  crystallizing  bismuth. 

The  similnr  appearances  on  the  crystals  of  quartz,  from 
Ocaflon,  N.  H.,  first  noticed  and  described  by  Mr.  Tesche- 
macher,  appear  to  be  owing  to  the  intersection  of  lamine  of 
nicB,  with  which  they  occur,  as  they  correspond  with  (ha 
angles  of  mica,  and  are  supposed  to  have  no  connection  with 
die  crystalline  form  of  quartz. 

HBLLILITE,  IDENTICAL  WITH  HUMBOLDILITE. 
M.  Damour  {Ann.  de  CMm.  et  de  Pht/i.  3d  Ser.,  Jan., 
1844,)  has  established  the  identity  of  these  two  minerals  by  a 
comparison  of  their  general  physical  characters,  and  the  insti- 
tation  of  new  analyses.  His  results  are  as  here  stated ;  Um  - 
two  6rflt  being  of  Mellilite,  and  the  last  of  Humboldilite. 
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The  analysis  of  the  two  first  differs  widel;  from  tbat  bj 
Carpi,  given  at  page  09,  while  the  Utter  agrees  almost  preciadj 
with  VoD  Kobell's  analysis  of  Huinbuldilite,  stated  at  page218. 
Owing  to  the  discrepancy  between  the  iwo  analyses  there  giT«i, 
the  formula  was  omitted.  The  miiieralogical  formula  now  de- 
ducible  &om  these  results,  is :  2(Cal,  Mg,  K,  N,)S+(A1,  F)SL 

BEUDANDITE. 
According  to  MM.  Damour  and  Descloizeanx,  (A»m.  iIc 
Chim.  H  de  Phgs.  3d  Str.,  Jan.,  184t,  pp.  72,  77,)  the 
Beudandite  of  Levy  proves  to  be  identical  with  pharmakon- 
derite  from  Cornwall.  The  oxide  of  lead,  which  Dr.  Wollas- 
ton  detected  in  it,  is  shown  to  be  an  accidental  mixture. 
Another  substance  should  therefore  be  dedicated  to  that  di>- 
tinguished  author.  One  may  ask,  how  maoy  of  Levy's  new  min- 
erals are  destined  to  stand  the  scrutiny  of  lateiolraerT^sT 

STELLLTE,  OR  ANHYDROUS   LIME-UESOLITE. 
Stulliu  ud  Anfafdno  Zaollu,  Tkhd  B<ii«d,  N.  J. 

Prof.  Beck,  io  his  Rfpart  on  tkt  Muuralogy  of  Ntm  York, 


page  343,  has  given  the  analysts  of  a  radiated,  trappean  n 
from  Bergen,  N.  J.,  which  he  lupposea  may  be  identicsl  with 
the  stelllte  of  Dr.  Thomson.  He  obtained  of  silicft  54-60, 
lime33'6a,  magnesia  (ISO,  oxide  of  iron  and  alumina  0*50, 
water  and  carbonic  acid  3-20 

It  thus  differs  from  Dr.  Thoroaon's  mineral,  principally  in 
the  smaller  amount  of  \^a  alumina  and  water ;  but  it  oooBista 
of  four  atoms  bisilicate  of  lime,  and  one  atom  bisilicate  of 
magnesia.  The  physical  characters,  also,  so  far  as  they  hare 
been  examined,  favor  Dr.  Beck's  views  of  their  identity. 

At  the  editor's  request,  Mr.  Hayes  has  analyzed  the  same  stel- 
Inlar  substance,  which  consisted  of  tuRs  of  sharp  needle-form 
crystals,  proceeding  from  a  compact  centre,  and  termiaeting  at 
their  free  extremities,  by  regular  four-sided  pyramids.  Hisre- 
milts,  as  given  in  a  note  to  page  205,  are  here  repeated ;  silica 
59-06,  lime  39-72,  soda  6-75,  potash  0-60,  piotoxidc  of  manga- 
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nese  0*64,  alumina  O-OS,  hygrometric  water  0-16  Divided  by 
the  atomic  weights,  and  reckoning  together  the  potash  and 
soda,  the  constitution  of  tbia  mineral  appears  to  be  very  nearly 
6  atoma  bisillcate  of  lime,  and  one  atom  quaterstlicate  of  potash 
uidsoda.  Formula:  6CalS'+(K,  N,)S«.  This  result  is  very 
remarhable,  aa  it  proves  the  mineral  to  be  an  anhydrous  siHeate, 
and,  therefore,  unlike  any  of  the  zeolite  species  which  have 
hitherto  been  met  with  in  the  trap  rocka  of  the  United  States. 
Specific  gravity,  according  to  Beck,  2836.  Its  hardness  ia 
equal  to  that  of  glass.  Mr.  Hayes  has  thus  given  its  charac- 
ters, B  B.  In  the  outer  flame,  it  whitens  and  becomes  opake; 
at  a  higher  temperature,  it  fuses  with  alight  bubbling  into  a 
white  enamel.  In  the  reducing  dame,  the  globule  ahines  bril- 
Hantly  and  becomes  almost  transparent  on  cooling.  The  yel- 
low color  of  the  flame  sbowa  the  presence  of  soda.  Wjibits 
bulk  of  soda,  the  mineral  givea  a  slag,  which,  in  the  outer 
flame,  has  a  green  color ;  in  the  reducing  flame,  a  flesh-red 
color  takes  its  place. 

It  will  be  observed  that  there  is  a  very  close  resemblance  in 
composition  and  general  'physical  charactera,  between  this 
mineral  and  three  others,  —  the  Wollastonite  and  Stellite  of 
Dr.  Thomson,  and  the  Peklolite  of  Von  Kobeil,  (See  pp.  69. 
ISI.  238,)  excepting  in  its  entire  freedom  from  water,  and  its 
more  perfect  crystallization  ;  the  alumina  in  the  stellite  being 
accidental,  while  the  magnesia  takes  the  place  of  the  alkalies, 
the  water  in  all  of  them,  probably  varying  as  an  accidental 
mixture.  They  undoubtedly  all  conelitute  but  one  species,  and 
while  they  may  be  most  appropriately  designated  under  the 
name  of  Stellite,'  the  chemical  title  of  anhydrous  lime-maoUte 
is  naturally  suggested  by  their  crystal lographical  identity  with 
meaolite,  as  established  by  Mr.  Teschemacher,  who  received 
from  the  editor  a  few  of  tbe  most  perfect  crystals,  presenting 
precisely  the  same  modifications  with  meaolite,  with  tbe  request 
that  he  would  measure  and  compare  them  with  mesolile.  These 
crystals  were  from  tbe  Bergen  locality,  and  from  tbe  same 
specimen  with  those  analyzed.  But  mestriite  consists  of  three 
atoms  silicate  of  alumina,  one  atom  tersilicate  of  lime  and  soda, 
while  the  foreign  anhydrous  mineral,  consists  of  four  atoms 
bisilicate  of  lime,  and  one  atom  tersilicate  of  soda,  and  potash. 

PYRRHITE. 
Tbia  exceedingly  rare  and  beautiful  mineral,  hitherto  found 
only  in  Siberia,  and  of  which  but  a  single  specimen  comprising 
eight  crystals,  is  known  to  mineralogists,  has  been  r^ognised 
53  ..  ' 
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mavf  the  iabmtliag  mtbeumem  lecoulj  bro^fat  bom  the 
Aiona,  bjProCJ.  W.  WefaMM.  Tbe  ifMcimw  was  pUced  in 
Mr.  TcKbeauchn-i  buKk  for  euniaation  b|  Pt<d:  WebMer.  - 
•Dd  WH  ■oppond,  bj  both  of  tbase  gentlemen,  to  be  a  aew 
■obetanee.  On  caaKMring  it  wiib  pjnrbitc,  as  described  at 
page  176,  Mr.  Teacbenwcbcr  was  at  once  eoannced  of  its 
idoititr  with  that  sobttance.  He  has  fumisbed  the  foUowing 
description.  Form,  beantifoll;  perfect  regular  octahedrais ; 
color,  deq>  or aoge-yellow ;  tran^arent  on  the  edges,  with  a 
bfillisDt  TitreooB  lustre.  HardoMs  eqaal  to  that  of  felqisr. 
The  crystals  are  from  one-hslf  to  two  lines  in  length,  and  tbcj 
arc  sapcr-4mposed  on  a  whire  felspar,  or  albite.  The  minateat 
crystals  are  qaite  trsnsparoiL  One  of  these  eiq>osed  to  tbe 
oaidatiog  flame  of  the  blowpipe,  became  opake,  retaining  its 
orange  cdor,  but  duller.  Changed  to  tbe  redncing  flame,  it 
melted  without  frothing,  and  assumed  a  deep,  dull  indigo-Uae 
etdor,  which  could  onl j  be  distingni^ed  from  black  in  »  bright 
light,  and  on  the  minute  edges  of  tbe  liised  cr|stal.  With  bo- 
rai,  it  melts  into  a  dark  hrowa  glass,  apparentlj  colored  bj  iron. 
It  is  probable  that  tbe  mineTal  contains  some  titaniate,  and 
that  tbe  blue  color  almost  instandj  assumed  h;  tbe  assay,  is 
owing,  as  Kersten  hss  shown,  in  tbe  case  of  srane  of  tbe 
titaniferoos  silicates,  to  the  formation  (rf*  blue  oxide  bj  the  loM 
of  oxygen  in  titanic  acid.* '  Prof.  Wdister  has  the  subject  in 
baud  lor  a  chemical  analysis,  and  be  has  taken  measores  to 
procure  a  larger  supply  from  the  locality. 

PEBOTSKITE. 
This  mineral  has  been  named  in  hoow  of  Von  Ferovski,  of 
St.  Petersburg,  and  according  to  H.  O.  Rose,  (Pogg.  Amu., 
xlriii.  558,)  it  consists  principally  of  titanic  acid  and  lime.  It 
occurs  in  very  small  crystale,  tbe  primary  form  of  which  appeals 
to  be  a  cube.  Specific  grarity  4071 ;  Hardness  5-5.  Color 
gray  or  iron-black ;  opake  ;  has  a  metallic  lustre.  B  B,  it  is 
infusible.  Wilb  salt  of  phosphmwns  it  shows  tbe  reaction  of 
titanium,  producing  in  the  inner  flame  a  grayish-green  ^obole 
while  hot,  but  which  becomes  of  a  riolet-blue  on  cooling.  In 
tbe  outer  flame,  it  is  greenish-white  while  hot,  but  colorless 
when  cold.  It  is  found  with  magnetic  iron  ore  in  chlorite 
slate,  at  Achmatoosk,  near  Slatonst,  in  the  Ural,  and  appears 
to  be  a  very  scarce  mineral.  Its  near  resemblance  in  crystal- 
line form,  hardness,  and  some  of  its  pyrognostic  eharaetcn, 
with  the  last  described  mineral,  is  interesting,  and  it  is  not  im- 
probable that  both  may  prove  to  be  essentially  titaniate  of  lime. 

•  S«  Lm.  Bdla.  u<  Dvk.  FbU.  Hw-,  nil.  Mi,  IBM. 
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BEAUHONITE  OF  H.  LEVY. 

This  mineral  rooentlj  identified  With  Heiilindite,  (mc  p.  89,) 
bat  which  i^>pean  to  be  yet  regirded  as  a  new  (peciM  in  France, 
hu  now  been  analyzed  bj  H.  A.  Delease,  (^im.  dt  Cki»,  tt  de 
Pkyi.,  t  iz.  p.  385, 1843.)  The  crystals  selected  for  analysis, 
were  of  a  Ixxiey-jdlow  color ;  their  hardness  was  about  that  of* 
apatite;  ^lecifie gravity  2.24.  They  yielded  as  follows:  silica 
oil's,  alumina  14-1,  lime  4-6,  magnesia  1'7,  protoxide  of  iron 
1-2,  water  13-4,  sods  and  Joss  6=100.  It  appears  to  contain 
ntore  silica  than  any  of  the  zedite  species,  and  to  the  unusual 
proportion  of  this  constituent,  must  be  ascribed  its  superior 
nardneas,  and  its  capability  of  resisting  the  action  of  those  acids, 
which  readily  decompose  the  ordinary  zeoliles. 

This  mineral,  as  a  rariety  of  Heulandite,  presents  an  ex- 
ample ana]<M[oiu  to  that  of  the  variety  of  chabssie,  called  Aca- 
dialite,  in  wnich  the  silica  forms  a  larger  atomic  proporlitMi, 
without  causing  any  a[^reciable  variation  in  (he  angles  of  the 
crystals.  It  otherwise  comes  very  near  to  the  analysis  of  a  Heu- 
landite by  Retzins,  (page  37,)  if  we  unite  the  iaomorphous  bases 
which  replace  each  other ;  and  besides,  both  are  characterized 
by  the  absence  of  tbe  alkalies. 

sishondine! 

Thia  is  a  new  mineral  found  by  M.  Berlrand  de  Lom,  at  St 
Marcel,  and  named  in  honor  of  H.  Siamonda,  of  Turin.  It 
isof  ade«> green  color,  possessing  great  brilliancy;  cleaves 
readily,  affitrding  highly  lustrouslaminn;  is  brittle,  and  easily 
powdered,  the  color  of  the  powder  being  bright  greyish-green. 
Scratches  glass ;  specific  gravity  3-566.  Its  crystalline  char- 
acters are  not  ^ven.  It  does  not  affect  the  magnet  either  b» 
fore  or  after  calcination.  It  occurs  in  chlorite  slate,  and  is 
•ceompanied  by  dodeeahedral  garnet  and  titanif«vus  iron. 
Its  analysis  by  M.  Deleaae,  afibrded  these  constituents ;  {Atm. 
A  Oum.  tt  de  Phys.,  t.  ix.  p.  388,  1843) : 


TnoaaTaiMatif 


B  B,  it  does  not  fuse,  but  becomes  of  a  variable  brown  col- 
or. With  salt  of  phospfawouB  it  dissolves  with  difficulty,  but 
when  in  powdw,  with  great  readiness.  The  globule  is  colored 
when  hot,  but  becomes  colorlesson  cooling.  With  borax  the 
reaetioa  of  tbe  iron  is  evident;  with  soda  it  melts  with  efier- 
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XANTHOPHTLLltE. 

This  mineral  was  first  described  by  Prof.  G.  Rose,  [Pog- 

gendotfs  Ann<den,  i.  O&i.)    It  has  eince  been  aoalyzed  by 

HeitzendtH'f,  whose  reeulu,  aa  givea  id  P<%g.  Ann.,  No.  1, 

1843,  are  as  follow  : 


A<m.i«..... 

....13|W.... 

UlfllHll... 

ProloiiitB  gf 

iron   1-91.... 

....a«.... 

■  ■•^ 

IMKM  1WM3  lQe-»  IW^ 

The  formula  supposes  the  bases  lo  exist  partly  as  silicates, 
and  partly  as  aluminates,  and  is  thus  stated :  2RSi+6&  AI+ 
itil^.  Rammelsberg,  (Handaorterbuch,  Supp.  156,)  has 
changed  it  to  ihia  expression,  according  to  which  it  is  a  couabi- 
natiou  of  Seybertite,  or  CliDiinite,  and  Gibbsite :  [3RSi+R^ 
JL\^  )+5j+AlH^.  He  seems,  however,  not  to  place  full  oon> 
fidence  in  these  formulas,  while  Rose,  from  its  near  resem- 
blance in  physical  properties  and  in  composition  to  C)int«i- 
ite,  as  analyzed  by  Clemson,  (see  page  79,)  is  disposed  to  re- 
gard it  as  identical  with  that  mineral.  Cletnson's  analysis 
gives  6  per  cent,  less  alumina.  Xsntbrophyltite  occurs  neai 
Slatoust,  in  the  Ural,  in  globular  and  columnar  masses,  of  a 
foliated  structure,  readily  cleavable,  and  possessing  a  pearly 
lustre.  The  internal  structure  sometimes  deTel<^e  tabular 
bexahedral  prisms.  It  is  of  a  lighter  color  than  Clintonite, 
owing  probably  to  its  containing  less  iron,  and  its  hardness  is 
also  a  little  inferior.  The  broad  faces  of  the  laminn  are  readily 
scratched  by  apatite,  while  their  edges  plainly  impress  this  min- 
eral. B  B,  it  does  not  melt,  but  becomes  turbid  and  opake; 
with  fluxes  gives  a  greenish  ijlass.  It  is  decomposed  by  heated 
hydrochloric  acid  with  great  difficulty. 

PUSCHKINITE. 
This  mineral  from  the  western  declivity  of  the  Ural,  was 
firat  examined  and  named  by  Wagner,  (BuUetin  nf  the  Imp. 
Society  of  Naturalists,  Moscmo,  1841.)  It  occurs  penetrating 
quartz,  in  long  prismatic  hcxahedral  and  trihedral  prisms,  of  a 
greenish  color,  resembling  green  tourmaline,  for  which  it  was 
at  first  mistaken ;  but  it  is  distinguished  from  that  mineral  by 
its  cryslalline  forms  and  several  peculiarities,  particularly  by  its 
dtchroism,  when  viewed  in  different  directions.  Its  specific 
gravity  is  31)66,  bardnese  6'7.      B  B,  it  melts,  per  u,  with 
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difficulty  aad  intamescM ;  is  wlnble  in  icids  after  it  haa  been 
ttxpooed  to  ignitim.  Its  ankljaia  ofibrded  the  following  con- 
■titnenta :  nlica  38-385,  alninina  18*860,  peroxide  of  in»i 
16-340,  oxide  of  manganese  0-280,  lime  16-000,  magoeais 
6-190,  aoda  1-670,  lithia  0-460  =  00-666. 

M.  Wb^ot  has  given  the  fbUowing  formula  :  3(Cb,  Ag) 
Si+2(Al^e]'Si 

M.  Oeerskj'  has  endeaTored  to  prove  the  identity  of  thii 
mineral  with  epidote,  or  pistazite,  (dichromatic  epidote  of 
Sreithaupt,)  and  according  to  hia  obeerrations,  it  agreea  in 
bardneaa,  uid  moat  of  ita  external  cbaractera,  and  appears  to 
belong  to  the  aame  nstem  of  crystallizatioa  with  that  epecies. 
But  be  baa  not  com{ueted  bis  examinations  of  it. 

BADLITE.) 
At  the  ScandiaaTtsn  Society  of  Natural  Philosophers  in 
Stockholni,  July,  1842,  Forcbhammer  presented  aeveral  new 
Icelandic  minerala  examined  by  him.  Baulite  is  one  of  these, 
snd  occurs  as  a  rolcanio  production  in  the  mountain  Baula. 
It  was  formerly  brought  from  the  volcano  Viti,  which  belong* 
to  the  Krabla  system,  and  was  found  to  be  of  a  white  giuialar 
CompoaitiiMi,  and  mixed  with  crystals  of  quartz,  and  a  black 
nmeral  crystallized  in  long  needles.  It  easily  dissolves  in 
hydrochloric  add.  Specific  gravity  2'62!).  Composed  of  sil- 
ica 76-65,  alumina  11-57,  lime  005,  magnesia  0-20,  potash 
S'Se,  soda  3-73,  protoxide  of  iron  063.  Formula :  (K,  -N)S» 
+3A1S°.  It  is  thus,  SB  Berzelius  observea,  a  kiud  of  potash 
and  soda-felspar,  in  which  the  bases  are  saturated  with  double 
as  much  silicic  acid  as  iu  the  common.  It  occurs  frequently 
in  the  Iceland  volcanic  formations,  and  sometimes  consists  of 
a  multitude  of  globular  masses,  outwardly  somewhat  leddiab, 
but  within  white,  with  a  concentric  radiated  structure.  It  is 
intermixed  with,  and  held  together  by  a  mass  of  quartz. 

PERICLASE. 
M.  Scaccbi,  Professor  of  Mineralogy  at  Naples,  has  given  a 
description  of  a  new  mineral  found  in  the  ancient  lava  of  Ve- 
suvius, {Ann.  des  ^tus,fmirtk  stria,  vol.  iii.  184a)  It  is 
of  a  vitreous  appearance,  has  an  obscure  green  color,  and 
confused  crystallization,  and  is  imbedded  in  a  calcareous 
gangue  like,  the  Gehleniie  of  Fassa.      It  cleaves  readily  in 

•  Tumi  limn  at  Iha  Ii^giiil  Rniu  HiMnktial  Botdil;,  164>,  p.  fiS. 
IBoiHliu:  AnbnUMlw, fiv  ia«, p.  IBS. 
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three  directioDs  paTiJlel  to  the  faces  of  the  cube,  whence  it 
derives  its  name,  Peridaoe.  It  cryatallizeB  in  regular  octafa^ 
drona,  ia  infusible,  B  B.  The  powder  is  eutirel;  soluble  id 
acids.  Hardness  equal  to  felspar.  Specific  gravity  3*75.  It 
is  composed  of  magnesia  and  a  litde  oxide  of  iron;  100 
parts  jielding,  by  the  analysis  of  M.  Damour,  magnesia  92-57, 
oxide  of  iron  6-91,  insoluble  matter -B6  =  100'34.*  Rammels- 
herg  supposes  this  mineral  to  be  substantially  pure  magnesia, 
of  which  a  portion  is  replaced  by  protoxide  of  iron.  It  is  thna 
very  interesting,  as  showing  the  crystalline  form  of  pure  mtg- 


LEDERERITE. 
A  new  examination  of  this  mineral,  described  at  page  314, 
ia  necessary,  so  far  as  to  determine  whether  the  phosphoric 
acid  discovered  in  it  by  Mr.  Hayes,  ia  an  essential  and  inva- 
riabte  constituent.  A  third  visit  to  the  locality  having  for- 
nished  no  additional  supply  of  crystals  to  enable  the  analyst 
to  determine  thb  point,  we  may  be  compelled  to  sacrifice  the 
two  or  three  very  beautiful  crystals  that  yet  remain  of  it. 
Meanwhile,  it  is  proper  to  add,  that  Berzelius  has  given  a  for- 
mula, founded  on  Mr.  Hayes'  analysis,  according  to  which  the 
mineral  appears  to  consist  of  three  atoms  time-analclme,  united 
with  one  atom  phosphate  of  lime,  aa  thus  expressed  ;f 

3(g'°  I  S''+3Alsi*-f^H)+(ca  i  ^}+3Ca»P 

To  suppose  the  mineral  a  variety  of  chabasieor  Gmelenite, 
requires  tbree  times  the  quantity  of  water  above  staled.^  May 
not  this  mineral  be  viewed  as  a  fixed  combination  of  three 
atoms  lime-analcime,  one  atom  phosphate  of  lime,  and  the 
change  in  crystalline  form  to  a  hexahedral  prism,  be  attributed 
to  the  influence  of  the  phosphate  of  lime  which  always  occurs 
in  this  formt  The  cleavage  parallel  tothe  faces  of  this  prism, 
opposes  its  union  with  chabasie. 

SODA  SPODUMENE. 

5>tiga  Bpo^anwi.    OSioclu. 

This  mineral  occurs  in  granite,  at  Danvikszoll,  near  Stock- 
holra,  and  at  Arendal  and  Arri^ge,  iu  Sweden;  also  in  the 
Ural.     It  is  accompanied  by  calc-spar,  quartz,  mica  and  fel»- 


t  A  wriMT  In  Ifal  Loo.  ud  Edioh.  Phil.  Jncni.,  (Ir-  3H) 
«Kb  Omltnlu,  iDil  Dau  hu  u j^.  — ---i- 


t  JihiwBonelit,  iIt.  ] 


liotizeobvGoOglc 


par  ;  and  at  GlaQBthal  it  is  found  in  serpentine.  According  to 
Breilhaupt,  its  primary  form  is  an  Oblique  rhombic  prism,  P  on 
M,  93°  45',  P  on  T,  115°  30'.  Its  cleavage  is  very  distinct 
parallel  with  P.  Color  while,  yellowish,  and  greenish- white. 
Luaue  of  planes  P,  between  vitreous  and  pearly  ;  the  other 
faces  greasy.  Translucent  to  transparent.  Fracture  concfaoid- 
al.  Speciac  gravity  264— 367.  Hardness  6.  B  B,  it  fuses 
with  difficulty  ;  and  it  Is  not  acted  upon  by  acids.  Its  analysis 
by  Berzelins,*  Hagen,f  and  Laurent,{  gave  the  following 
results : 

DuTiknoU.  Anitoo.  Aloira. 

HiHu. Q'TO 83-51 SM 31-es 

Alniniaa. SMO. a3«e. M-e I0'«4 

PaniUinrinKi..  fhSO MO 0-1 ID 

Una 34S. 9-44 3« SB\ 

hmii«u ora o-TT o-a aa(    -o, 

Sodt 8-11 »37 S-9 s-oaf"'" 


IM'ie  BeneliiB.  101-37  Eifeo.  S»4  UaruL 

It  is  evident  that  the  constitution  of  (his  mineral,  as  shown 
by  the  atomic  numbers  la  the  last  column  from  BerzeKus' 
analysis,  is  three  atoms  biailicate  of  alumina,  one  atom  terailU 
cate  of  the  other  bases.  Formula-.  3AIS^+(Gal,Mg,  N,K)S>. 

EBINITE.5 

This  mineral  occurs  in  the  amygdaloid  rocks  near  the  Giant's 
Causeway.  It  has  been  examined  and  analyzed  by  Dr.  Thom- 
son, who  named  it  from  Erin,  the  name  by  which  Ireland  is 
known  in  the  native  language  of  the  country.  Its  color  is  yel- 
lowish-red.  It  is  compact,  very  fine  grained  ;  opake;  with  a 
resinous  lustre,  and  a'  soapy  feel.  Fracture  concboidal.  Hard- 
ness 1*75.  Specific  gravity  2'04.  When  healed  it  gives  out 
about  one-fourth  its  weight  of  water.  B  B,  it  whitens,  but  does 
not  fuse;  with  carbonate  of  soda  fuses  with  effervescence  into 
a  blebby  glass;  with  borax  into  a  transparent  colorless  glass; 
with  biphosphate  of  soda  into  an  opake  white  fril. 

Its  constitnents  were  found  to  be  as  follow  :  silica  47*036, 
alumina  I8'464,  lime  1*000,  protoxide  of  iron  6'360,  magnesia 
a  trace,  water  25-280,  common  salt  0900  =:  99-040. 

The  salt  was  accidental  and  derived  from  the  sea;  By  unit- 
ing the  lime  to  the  alumina.  Dr.  Thomson  makes  the  constitu- 
tion of  this  mineral  (admitting  a  slight  excess  of  silica)  as  thus 
stated:  6AIS»+FS*+16Aq. 

Erinite  resembles  in  composition  one  or  two  varieties  of  bole. 


I.,  Google 


putienlu-ly  then  from  dtriegan  in  Silesia,  and  Stolpen — the 
fim  consifiting  of  iHW  S.,  3013  AL,  8-53  F.,  2-81  Cil.,  2-01 
Hg.,  24  Aq.  =  99-47:  tbe  laA  of  45-9328.;  S3-I45AL,  »903 
Cal.,  26-860  Aq.  =  97-829.* 

WICHTYNE. 

This  minerBl  from  Wicbty,  in  Finland,  first  recogoised  bj 
M.  Naidenskiold,  sfforded  bf  tbe  snalf  sis  of  U.  Laurent  (Anm, 
de  CMm.  et  d»  Phys.,  lix.  lllj  the  foilowin;;  results:  siliu 
66-3,  sluoiina  13-3,  peroxide  of  iron  4*0,  protoxide  of  iron  13-0, 
lime  6-0,  magnesia  3-0,  soda  3-5  =  99-1. 

It  conaiats  of  <Mie  atom  biailicate  of  alumina  and  peroxide  frf* 
iron,  with  one  atom  bisilicate  of  the  other  bases.  Fonsula: 
(AiFe)S"+(N,  Ca,  Mg,  F)S». 

Its  color  ia  black,  ftacture  flat  crachoidal.  It  poMeases 
cleavages  which  are  obtained  with  difficulty,  indicating  a  reo 
tangular  rhomboidal  prism  for  its  primary.  It  scratches  glass ; 
is  fusible  fi  B,  into  a  black  enamel.  With  borax  into  a  great* 
ish  pearl.  It  is  aUraoted  by  the  magnet  Specific  gravity 
9-03.  It  gives  oat  water  before  calcination,  and  is  not  acted 
upon  by  acids. 

8AP0NITE. 

JK  Stoohrf.     (AfH  *■»«■>  .«[ii*— r*'  Trmmtlitt,  IMS,  p.  U&} 

This  ia  a  mineral  which  bas  much  resemblance  in  its  exler- 
tul  characteristics  to  soapstone.  It  occurs  in  Svaerdsjoe  pariah 
in  the  Dales,  among  the  deserted  mines  of  Brucksvedi  and 
also  in  those  of  Svartvik.  In  the  letter  it  is  found  in  clefts  of 
not  more  than  two  inches  thickness,  and  when  taken  out  in  » 
wet  state,  is  so  soft  that  it  may  be  qiread  like  butter ;  so  that 
some  of  the  miners  tried  to  eat  it  as  a  subatitnte  for  butter  at 
first,  but  found  it  something  very  different.  In  the  air  it  bar' 
dens  gradually,  but  falls  to  pieces  in  drying,  and  the  piece* 
become  a  soft  powder.  After  drying  and  hardening  in  the  air, 
it  has  about  the  hardness  of  talc,  so  that  it  may  be  easil/ 
scratched  with  the  nails.  In  water  it  falls  to  pieces  quickly. 
It  is  dissolved  by  muriatic  acid  when  heated,  and  decomposed 
by  sulphuric  acid  when  cold,  though  very  slowly.  The  mueral 
is  partly  colorless,  and  partly  inclining  to  yellow  and  red.  It  is 
altogether  without  cleavage,  and  compact  Fracture  slightly 
lustrous,  streak  lustrous.  To  the  feel  greasy ;  does  not  adhere 
to  the  tongne;  is  slightly  translucent 

•  XuaaUair^  HudwViUriwili,  i  US. 
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It  givea  out  abnadaat  water,  with  a  portion  of  bitumen. 
It  melts  by  itaeif  io  thin  apliaters  to  a  white  blistery  enamel. 
It  is  disaoWed  by  borax ;  but  leaves,  with  aalt  of  phoephoroiu, 
a  ekeleton  of  ailicic  acid  uadissotved.  It  fuses  with  aoda  to  an 
opake  glaaa.  Conipared  with  aoapstone  from  Cornwall,  B  B, 
the  latter  fuses  more  easily  by  itself,  as  well  as  with  soda. 

M.  Sraaberg  found  the  composition  of  a  apecimen  from 
Brusksveden,  aa  follows  :  silica  50-8,  alumina  26-5,  lime  07, 
magneaia  94,  peroxide  of  iron  2-0,  water  10'5  —  999. 

The  mineralojical  formula  deduced  from  this  analysis  is  : 
3MgS^+AIS+2Aq.  Or  changed  to  the  chemical  it  becomes, 
2Mg3'S=+AIS-l-6S.  The  water  actually  contained  in  the 
mineral  was  24  per  cent.,  but  14  per  cent,  waa  mechaaical  and 
escaped  in  drying.  Thia  compoaition  can  in  no  way  be 
deduced  from  either  of  the  analyses  obtained  from  Cornwall 
aoapstone;  and  Svanberg  has  examined  anew  the  Engliah 
soapstone,  and  found  its  composition  very  differeat.  He  haa 
named  it  aaponite  from  the  Latin  for  soap.  The  mineral  with 
which  the  saponite,  in  chemical  respects,  most  nearly  agrer^s,  is 
that  andly  zed  and  deicribed  by  Pfa^,  under  the  name  of  Keto-^ 
lith,  and  which  originates  from  Tobiez,  in  Saxony. 

DREELITE. 

Thia  mineral,  named  in  hodor  of  M.  de  Dree,  occurs  in  a 
lead  mine  at  Nuisi^re,  in  the  environs  of  Beaujeu,  in  France. 
The  following  description  of  it  has  been  drawn  up  by  M.  Du- 
frenoy  (Ana.  de  Chim.  et  de  Phys.,  Ix.  102.^  It  occurs  in 
small  rhomboidal  crystals,  of  a  pearly  lustre,  and  without  any 
modifications.  It  presents  three  cleavages  parallel  with  the 
faces  of  its  primary,  an  Obtuse  rhomboid,  P  on  P'  03°  or  94°. 
These  cleavages  are  also  indicated  by  tbe  fractured  surfacea 
which  are  parallel  with  them.  In  its  external  characters  it  re- 
sembles chabasie.  Streak  and  color  white.  Specific  gravity 
3-2—3-4 ;  hardness  3'35.  B  B,  it  fuses  into  a  white  blebby 
glass,  which  ia  colored  blue  by  nitrate  of  potash. 

The  following  are  the  results  of  its  analysis  by  M.  Dufrenoy  : 
sulphate  of  barytes  61-731,  sulphate  of  lime  14-374,  lime  in 
excess  1521,  carbonate  of  lime  8'050,  silica  9-712,  alumina 
2-404,  water  2308  —  100. 

The  only  essentia]  constituents  are  supposed  to  be  the  two 
liTSt  named  ;  and  it  is  thus  a  baryto-catcite,  consisting  of  two 
atoms  sulphate  of  barytes,  one  atom  sulphale  of  lirtae.  Formu- 
la ;  2BrS+GalS.    It  difiets  essentially  from  the  barylo-calcite 
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of  Dr.  Thontmn,  which  coosisu  of  fonr  and  t  half  atoiu  nl- 
phate  of  lime,  one  stom  sulphate  of  buytea :  or  71*9  wlj^Mte 
of  lime,  28- 1  sulphate  of  barjtea. 

POLTSPR£RITE,  HEDYPHAN,  AND  NUSSIEttlTE. 

Frankenheim  (Sjfstem  dtr  Krystattt,  p.  523 J  has  outed 

the  two  first  minerde  named  bj  Breitluupt,  and  the  last  tqr 

DanbauMT,  and  comprises  them  under  this  fivmnla :  3(Pb,  Ct) 

•(■S,i8)+Pb,Ca)K,€l). 

COHPTONITEL 

Rammekberg  has  analyzed  thie  mineral,  and  shown  that  it  ii 
identical  in  composition  with  Tborosonite.  Its  near  igre^ 
tnent  in  crystalline  characters,  and  in  other  respects,  is  in  CMh 
finnstion  of  his  resalt.  His  analysis  was  not  observed  in  sea- 
son to  be  given  under  the  description  of  Comptonile,  p-  313- 
It  is  as  follows,  the  specimen  being  from  Seeberg,  in  Bohemia: 
.silica  38-735,  alumina  30-843,  lime  13-428,  soda 3-852,  potidi 
0-542,  water  13-097.  The  chemi'cal  formula,  according  to 
Kammelsberg,  is:  (Ca,  NB,k)3Si+3'AlSi+7H.  The  q>ed- 
men  analyzed  by  Dr.  Thomson,  came  from  Vesuvius,  and  as 
he  was  unable  to  employ  but  7-25  grains  of  it,  he  suppoeea  his 
analysis  imperfect. 

PHILLIPSITE,  OH  LIUE  HABMOTOHE. 
Arthur  Coonell,  Esq.,  has  analyzed  this  mineral  framtbe 
Giant's  Causeway,  (/amuon'j  E^nb.  Pkil.  Joum.,  1843,  ^ 
376,)  and  obtained  results  which  give  a  aoaiewhat  difierait 
formula  from  that  deduced  from  former  analyaes  of  crytUb 
olsewhere  selected.  He  obtained  silica  47-36,  alumina  31*30, 
lime  4-85,  potash  5-55,  soda  37,  water  16-96  =:  100-31.  For 
mula:  2(Cal,K,N(Si»+«AlS»+flAq. 
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EXPLANATION    OF    TERMS 


MINERALOGIOAL    DESCRIPTIONS. 


kcJcnUr,  Trom  (he  Lallo,  aeiaila,  i  liMle  nsedle. 
Jlggregatei.    A  mineril  or  rock  ia  nld  to  be  Kgg;ref«ted  when  Iha  MTenl 
camjKHMDtpirtiDRly  adhera  Wgsther,aDdmay  be  aepirated  by  machui- 


.:  the  felspar,  qnarli,  and  mica,  caiHlilutinr  icraikile,  may  b« 
_--... _..Jly      ^      .. ..,_ 

, by  IL 

htia,  amvmt  whence  alllaeeoui- 


Mparated  mechanically,    Gnnite  is  an  igErented 
MUittMU,    The  odor  i^vao  out  by  araanic^  mineral 
Ibe  blnrpipe  or  itnick  by  Ihe  hami 


jSUog.    Aaaluial  comUoatiaaartiraormcHwmetalBiQlbe  nelallle  elate. 

Jmalgam.    A  na(ur«lcMnbiiinlioooriwameIala,  of  which  mercury  iaoa*. 

Jmo^kmt.  Witbont  form;  of  undefiaable  ahipe;  fram  the  Oreek, 
^ofifat  hmriag  thai  dgaiSeUiea.  Amarpbona  mlnerda  are  lometlmM 
dcKTibed  aa  beiag  of  lodetermliuite  or  Indefiniic  forma. 

jltthf/dntu,  from  the  Greek  en^s^,  rigalfying  without  water. 

.<rt«f««Mn(,  li«m  the  Latin  arhoretco,  U  frow  like  a  tree.   See  Dendritie. 

Jnemmte.    A  term  applied  to  a  n>iBer«l  couiaiing  of  oraenic  acid  unltMl 


m  denatiDX  the  tnbalanee  to  whieh  aa  add  i>  united.    In  tlM 
'ct^per,  the  copper  ii  the  baae. 
Seratt.    A  mineral  in  which  bnneic  acid  ia  combined  with  a  baae. 


liDjCtbe 
•rvmiate  ofct^per,  the  copper  ii  the  bi 
Seratt.    A  mineral  in  which  bnneic  acii 
SHrifoidal,    From  tbe  Greek  jSn^vtiiiit,  agnifyiDij;  hnng  with  clnaterf  of 


Krapea  or  berriea.    So  a  mineral  preaentlni;  an  inreKalloa  of  larp  MC- 

fiooaofnuawrouaamallElobaaii  termed  bolryoidir;  but  when  tbe  elobaa 

~r,  and  the  portent  are  Ion  and  aeparate,  (he  appearaace  b  ex- 


«  lareer,  a 


M*  "rK«T..  .... 

preeaad  by  (he  term  [oammillated.  Theee  (brou  may  be  obierred  In  . 
certain  area  of  cobalt,  copper,  and  mannaeae,  and  irften  In  caleedony. 
Brittlt.  Thia  character  of  mioera]  bodiea  doea  not  dqrand  apon  ueir 
faaidneaa;  tboae  of  which  the  parUclea  cohere  la  the  hiiheet  degree, 
and  are  immorable  one  amoaf  another,  are  the  moat  brittle.  The  dla- 
moud,  quartt,  nilpbale  of  barytea,  and  lulphur,  rary  ereallf  aa  to  hard* 
neae;  tbey  are  all  brittle,  the  Grat  only  in  particular  direcllona. 

CtapiSar*.  d 
preaalheJ 
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Carbonate,     A  intneral  in  which  cirbgnie  *cid  u  cMnbined  wllh  a  baae- 

CeUiilar.  This  term  KU  uaed  by  Werner  io  tfae  deKription  of  sucfa 
mlucnU  M  exhibit  celli  formed  by  Ihe  cniMlaE  ind  inleraectiHg  of  tba 
Itmellc  of  wh[cb  they  ire  corutiluted;  cammody,  uiy  mineral  preaeM- 
loj;  numerous  amtll  celli  or  civitiei  is  termed  celtuUr.    See  vraicDlar. 

Chatoyant  hu  been  adopted  from  the  French,  who  use  it  to  ejiprea*  tbe 
changeable  light  reseiubHiig  that  ofaMrvabls  in  the  eye  of  ■  cU,  «xUb- 
Ited  by  certun  minerali. 

CKroniale,  ■  miaeral  in  which  chromic  ictd  is  uidted  with  ■  twae. 

CItatiagt.  This  tenn  is  most  commonly  used  in  relition  to  the  fractoK  af 
those  minenli  which,  having  nstural  joints,  possess  t  regular  stmctwe, 
and  miy  be  cleaved  into  more  or  less  eeometricil  iragmeati:  aa,  ima 
Tirielies  of  the  pa  rails  lopiped,  the  rhomboid,  be. 

tMterent.  In  miDenli  that  ire  brittle,  (he  particles  are  ttrongly  fflhr 
rent ;  in  mch  u  are  friable  they  are  slightly  coherent. 

CetwimaT  ditiincl  eimeretiiMM;  ■  term  used  to  expren  tba  groat  tad 
imall  columna  ia  which  certain  iron  ores  aikd  other  minenls  are  IbitDd. 

Compact.  A  mineral  is  compact  when  no  particular  or  distinct  parts  mre 
diuemible  ;  a  compact  miusral  cannot  be  cleaTsd  or  divided  into  regu- 
lar or  parallel  portions.    |tis  too  oIlBiicoalounded  with  the  term  maaiTc. 

Onuenlrie  lamellar.  This  relate* la  atnicture,  and  ii  used  in  thi  deacrip- 
lion  of  such  minerals  as,  being  of  a  spherical  form,  bare  received  auc- 
cMSlve  coatings  or  depoailions.  An  onion  cut  in  two  exhibits  the  can- 
centric- lamellar  appearance  in  perfection. 

Ctirtehoidal  relates  t«1y  to  Irncture,  and  is  deriTed  from  the  Latin  eo)i- 
chmda,  ugni^ing  like  a  shell.  Many  of  the  brittle  minerals  exhibit 
this  appcHrance,  and  oecaiiDiully  in  graat  perfeclion,  as  quartz,  sul- 
phur, anlhracile,  &c. 

CimCTtlion  generally  ugniSes  ■  small  ai>d  ffistinct  maas. 

Coralloidal,  resembling  branches  of  coral. 

Ctmeiform,  wedge-shaped;  etmeiis,  in  Latin,  ngniSes  a  wedge. 

Heeoaipoied.  This  term,  when  nsed  itrlcUy  In  a  mlneralogical  Knae, 
imparts  the  consequeitca  of  the  chemical  action  which  takes  place  natu- 
rally  in  some  minerals.  Certain  ores  of  iron,  fcc.  in  which  sulphor  pre- 
dominates in  an  unusual  degree,  decompoae  by  exposure  to  air. 

Decrement.    This  term  relstes  to  slruciurH.     See  p.  ilii. 

Dterepitate.  A  mineral  is  said  to  decrepitate  on  exposure  Id  heat  when 
it  fltea  with  a  crackling  noise  idmiiar  to  that  made  by  tall  when  thimm 
into  the  &re. 

Doxb^tic,  derived  from  the  Greek  ^ir^iTrt,  si^niTying,  like  the  growth 
of  a  tree.  The  terms  arborescent  Hnd  dendritic  are  used  synonymously; 
they  are  alike  applied  to  the  tree-like  ippearsnce  in  which  natire  alter 
and  native  copper  are  sometimes  found ;  to  the  delineations  seen  oo  the 
surfaces  of  certain  minerals;  to  the  appearsaee  in  the  mocba-stonc,  &c . 

Dtntiform.  in  the  shape  of  teeth;  (tens  being  the  Latin  lor  a  tooth. 

Dimorphout.    See  p.  Imiv. 

Dintminaled.  When  a  mineral,  whether  crysta]liied  or  otherwise,  is 
(bund  here  and  there  Imbedded  in  a  mass  of  another  substance,  it  ia  »id 
to  be  disseminated  in  the  maas. 

Ditinlegraled  Is  generally  used  to  express  the  falling  to  pieces  of  any 
mineral,  without  any  perceptible  chemical  action. 

Diverging,  or  Dieergent.  When  the  structure  Is  fibrous,  and  the  fibre* 
are  not  parallel,  tlwy  utnally  diverge  In  part,  bat  not  wholly,  aroimd  a 
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ccmiani MDtrs ;  ailsincartiiDiMliteiiUidluginatiticiniis.  Theeryi- 
Ui<  of  Hune  nibstances  assume  a  divergiog  poaitioa. 

Druiy  has  been  adapted  fram  Ibe  GarmBia  term  drptm,  for  wUd)  w« 
havo  no  EoglUb  word.  The  norface  of  »  mineral  is  said  to  be  druiy 
wbeD  compowd  of  ■mall  protnineiit  crystals,  nearly  equal  in  nu ;  it  i> 
^len  wen  in  iron  pyritea. 

E^oretcaiee  a  Che  coaseqiieDce  of  chemical  action  j  it  is  applied  to  aach 
miuerali  as  are  found  in  extreme);  minute  fibres  on  old  walls,  &c. 

EtaitU.  A  mineral  nhicb,  after  being  bent,  springs  back  to  its  original 
form,  Ib  elasUc  Mica  Is  elastic  ;  talc,  which  greatly  resembles  mica, 
i*  only  Bexible. 

Earthy.  This  term  relates  to  fracture  and  to  tezTurc.  Chalk,  and  certain 
of  the  ores  of  iron  and  lead,  are  notable  instances  of  the  earthy  fracture 
or  teiture. 

EmoTginattd.  Crystals  are  said  to  be  emarginated  when  the  edget  of 
Iheir  primary  formj  are  each  tmncated  by  one  face. 

Ftueieulated.  When  a  number  of  mioute  fibres  or  acicalsi  crystals  occur 
in  tmali  aggre^tioos  or  bundles,  they  are  said  to  be  fasciculated ;  frota 
the  Latu]?atciniItM,  >  little  bundle. 

FUrrinu.  This  term  relates  both  to  form  and  structure.  Certain  mine- 
rals, as  amianthus,  gypsum,  Gic,,  occur  in  distinct  fibres.  Albestus,  red 
htematite,  &c,  are  found  massive,  and  present  a  parallel  fibroui  struc- 
ture ;  othen  are  of  ■  radiating  fibrous  structure,  wb|f  n  the  fibres  direrge 
from  a  common  centre. 

Filament.  A  mineral  is  said  to  oecar  ill  filaments  when  it  is  found  in 
slender  thread-like  or  faair-Uke  portions.  It  is  therefore  nearly  synony- 
mous with  the  term  capillary. 

jPUf/bmi  la  used  in  the  same  sense  as  the  preceding,  but  Werner  employed 
it  (0  express  the  appearsoee  of  certain  metals  which  occur  in  the  form 
of  wire,  as  nallTe  silver  and  native  copper.  Piinm,  in  Latin,  signifies 
thread ;  Jiiiun  melaUi,  wire. 

Flexible.  Talcis  fiexible;  it  readily  bends,  but  does  not  return  of  itself 
to  its  original  f —      »«!—  j-  t-.i.  a._-L..  ._i  ..._^. . 

Flwtle.    This  te 
urith  a  base. 

FoUattd.    This  te 
leaves,  is  used  by  Wer 

may  be  divided  or  cleaved  regularly,  and  are  therefore  by  nun  sam  (O 
eonkat  of  folia  or  leaves.  The  struclure  of  such  minerals  is  more  com- 
monly and  better  expressed  by  the  term  lamellar;  and  they  are  said  to 
consist  of  lamme. 

FractvTC  is  a  term  chieQy  employed  in  designatiDg  the  appearance  of 
minerals  which  have  no  regular  structure  when  they  are  broken ;  such 
minerals  present  an  earthy,  even,  uneven,  or  conchoidal  fracture,  &c. 

Frangible.  This  term  relates  to  the  sasceplibility  of  minerals  to  separate 
Into  fi^gments  by  three ;  it  is  a  quiUty  not  dependent  on  hardness  ;  die 
structure  of  some,  and  the  britlleness  of  other  minerals,  render  them 
easily  frangible ;  while  many,  from  their  soli neaa,  and  the  ease  with 
which  theu  particles  or  molecules  yield  or  elide  over  one  another,  Kt 
much  mora  difficultly  frangible ;  these  possess  the  character  of  (ougb- 
iteas;  QuartI  is  easily  broken  ;  aabeslus  is  tough. 

FruMe,  A  mineral  whose  portioos  or  particleaslightly  cohere,  and  which 
Is  therefore  easily  crumbled  or  broken  doivn,  is  said  to  be  friable. 

Fwug^vrm.    Certain  sobBtances,  as,  for  instance,  calcareous  stalactites, 
are  occadonally  met  with,  having  terminatiimi  siaiilar  to  the  head  ofa 
fiiugus;  whence  the  term. 
54 
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Oangue,  from  the  Gennao.    Tlie  gingae  or  mtlris  i>  the  (abttUMlfkar 

upon  which  t  minenl  is  foimd. 
Otede,    Thii  iIni  Is  deriTcd  rnnn  the  U«rmin;  ■  geoda  li  ■  hi>llaw  bUI, 

genenlly  boed  with  ciyitala. 
Otonce  i>  t  Germui  word,  neuiiitg  ihiidiig ;  thui,  gluics-eoi],  eopper- 

slance,  fcc. 
OlotndaT  dittinel  amaretion  ii  used  to  detfgDite  the  form  of  my  mioenl 

which  ace  lire  in  imall  round  or  rouodiin  masKi:  pel-etoDS  utd  iMv 

■tone  (re  examples  of  it. 
Oranviar,    The  atruclure  of  >.  minenil  ia  lald  to  be  mnulir  wbea  tt 


■ppe*r>  to  coiuiit  of  small  graini,  or  concretions,  which  iometimea  are, 
Mmetiioei  are  not,  difceraible ;  we  hare  therefore  the  Gne  grtnular  and 


Baddy.  Tfaia  Urto  relXes  to  a  fracture  which  la  peculiar  to  the  mallea- 
ble metals ;  which,  nbea  braken,  present  sharp  prolrudine  poiatt. 

Httmatite  ia  derived  froDi  liic  Greek  ui^oiiiif,  dgnifylng  Uood-red.  It 
WM  firal  applied  Id  the  variety  of  iron  ore  which  ii  calied  rad  liemattte, 
but  has  since  been  eitended  to  other  iron  ores  of  the  same  straclurw, 
but  differing  in  color. 

Hqialic,  from  the  Latin  hcpor,  the  liver :  it  is  applied  either  to  edor  or 


Imbedded.    A  mineral  found  iu  a  mass  of  another  substance  is  said  to  be 

imbedded  in  it 
Inerualed.    Any  substance  covered  bj  *  mineral  is  said  to  be  Incmsted 

by  it, 
IhterliKiag.    When  Gbres  orcryatala  of  a  mineral  are  found  intermingUay 

with  each  other  in  various  directioos,  they  are  said  to  be  inlerladne. 
Jntietting.    A  mineral  coaling  or  covenng  another  is  sometimes  descnbcd 

ai  in  vesting  it. 
Iridaetnt.    This  term  relates  only  to  the  color  with  which  (be  snrfaeea 

of  some  metallic  species  are  naturally  tarplahed. 
triialed.    A  mineral  is  described  aa  irisated  wliich  exhlldti  the  prismatic 

coloTB  either  exlernalty  or  iotematly :  the  latter  ia  generally  the  coms- 

quence  of  some  Injury  sustiined  by  the  mineral. 
ItomoTphutn.    See  p.  Iixxii. 

Z^Dnella,  Lameltar,  relate  to  structure.    When  a  mineral  can  be  fractnr«d 

or  cleaved  into  regular  and  parallel  plates,  its  structure  Is  said  to  ba 

lamellar  ;  and  the  portions  (hua  obtained  are  termed  laminc  or  lameTle. 

These  terms  bave  been  adopted  from  the  Latin,  in  which  they  wet* 

almost  syoonymously  used  to  express  thin  plates  of  any  substance. 
Lamellar  diitinet  concretions.    Thiala  used  lo  denole  the  form  of  certain 

minerals  consiating  of  separate  tabular  crystals. 
LameUifarm.    A.  mineral  conaistinK  of  lamella  Is  said  to  be  lametlifom. 
Zienlioilar  is  employed  to  eipren  (he  forms  of  certain  cryatala  which  are 

nearly  flat,  and  convex  above  and  beneath;  and  wliicli  consequently 

rssemble  a  common  lena. 

JUoIIeiihility.  Some  or  the  metals  sufTer  extensiDn  when  beaten  with  a 
hammer,  and  are  therefor*  termed  malleable  metals.  Native  gold  and 
native  silver  are  very  malleable  metak. 

MMmiOaltd.    See  JotryeKtoI. 
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JfOMtcc  Ttiu  tenn  U  sametliiiM  lued  ta  ducribiog  « lubattnee  of  btde- 
tarminste  filrm,  whatever  Dmy  be  lU  Intemil  ■tructure ;  but  li  mora 
commonly  ippUed  to  those  mlDenls  wbieti  poweii  repilar  iutenud 
ttrtielure,  witliout  toy  ptuiiculu  «xtarDil  form. 

Matrix,    See  Gangut. 

Mtap-t.  Thu  lerm  relitei  to  the  touch  or  Teel  of  ■  mlaeral.  It  belong 
chteBy  to  some  oflhoie  ipecies  which  poanu  in  earthy  texture.  Chilk 
U  remark*bly  metgre  to  (be  touch. 

Jfaturid  jointi.  Such  minerala  sj  ctn  be  broken  into  recnlar  lorm),  u 
the  cube,  rhomboid,  &c.  >re  clearable  into  those  lormi  only  in  the  dlrae- 
tion,oror  along  their  uUu ml  jointi.  In  some  apeclei these  natural  joints 
■ra  perceptible  by  the  udslance  of  a  strong  tight 

JVacreout  rolales  (o  luatre,  aod  is  emplayed  to  eiprcis  the  luslre  of  some 
minerals  which  greatly  resemblai  that  of  pearl. 

JVoduiar.  A  mineral  which  ptesenli  irregularly  globular  elerations  Is 
termed  nodular. 


Pm*  Hifo.    One  mineral  is  said  too  pass  into  another,  when  both  ar 

soblendedin  '■-- '      ------'-^-^ -"'    --   ■    '■ 

the  one  term 

caieedony. 
Ptumoit.    Ruemblinga  feather. 
Pormu.     A  mloenil  is  said  to  be  porus  wben  it  Is  IraversBd  in  dl 

directions  with  communiealinE  holes  which  pass  throuKb  the  auh 
pMtudomorphoiis.    Hineials  eihibiliog  impresgloni  of  the  toriaa  u 

to  the  crystals  of  other  substauces   are  said  to  be  pseudo 

ViuJo(,  in  Greek,  slgnibes  false  ;  ^0^917,  form  or  figure.    See  p.  liiz. 
Puhen^ent.    When  (lie  particlea  of  a  mineral  are  minute,  and  cobera 

Tery  slightly,  or  not  *t  all,  it  is  said  to  be  pulverulent,  or  Ui  the  pulve- 


are  said  lo  be  radiated. 
Jlomote.    Ramvt,  to  Latin,  ajgnifies  the  branch  of  a  tree.    A  mineral 

having  tiiat  appearance  Is  described  as  beine  ramose. 
It^atteriaa$,    This  term  Is  used  both  chemically  and  mechanically  in 

ralation  to  minerals.    It  is  sometimes  applied  to  tbose  which  strongly 

resist  the  applicatioa  of  heat,  and  occadonally  to  some  whose  tooghncii 

enablei  them  to  resist  repeated  blows. 


iteni/om,  kidney-lb  sped.    Sen,  in  Latin,  sigidfies  kidnev. 
^...     .  ...     ..,_ .    t '■-' fibres,  crossed  at 

Situ,  in  Latin,  ngoi&ea  a  net. 


ticutattd.    MiDeralsoecurringm  parallel  fibres,  crossed  at  riebt  anrles 
IT  otbar  fibres  which  also  are  parallel,  exhibit  squares  like  the  meuies 
if  a  net    SetU,  in  Latin,  ngoifiea  a  net. 
ScJtateit  or  ilaly  itmcttire.    Minerals  which  split  only  in  one  dlrecUon, 


Scepiform.  If  a  number  of  minute  crystals  or  fibres  be  closely  anregatMl 
into  a  little  bundle,  with  (he  appearance  vf  dlTBrgiag  sliahUy  frcm  « 
common  centre,  they  ara  said  to  be  scopiform.  Scopa,  in  Latin,  ligid* 
fies  a  broom  or  besom. 

StttiU.    The  term  Kctile  is  derived  fiom  the  Latin  Kto,  to  cut.    Those 
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muwnb  fra  tem«d  MCtile  nhicb  tre  mld«>;  batwean  the  brittle  ml 

(he  mtlleable.    A  sllca  or  poctlon  cut  Itihii  >  aectilB  mineral  ii  fngile> 

tod  tbe  new  mr&ce  oa  the  man  ii  imoalh  uxl  BhiQing. 
Ami-jrofuparent.     A  mineral  it  nid  to  ba  lemi-tramiparenl  wbee  in 

object  ii  not  diiDnctly  imd  tlirougb  It. 
tjfteular  Miittrab  m  Ibiae  which  preient  a  aniootb  >i>d  briUiintmifaoe 

which  reflect!  liKht.    apteulum,  in  Lalln,  ngnifies  a  knUng-glui. 
Ailinlerv /rodwrebeloDg*  to  imperrectly  cry BtalliDc  miuenla. 
&aiaetiifform,    SraiiYiia  ■igniBea  i  drtqi,  an  icicle,  which  HalaclitiGicm 

minerab  greatly  reaemUe  in  ihape. 
&atagmHt.    A  atalagmite  ia  the  deporitiaD  aflbrded  by  the  water  dttppng 

from  a  ttalaetile,  aa  on  (he  floor  of  a  caTem. 
BUttattd..   When  the  cryMala  at  fibres  of  a  mineral  diTer^  all  round  a 

comnMD  ceDtre,  It  ia  taid  to  ba  itellatad.     SttUa,  in  Latin,  aigni&ei  a 

Stria,  Striated.  The  alight  channel*  occailoniUy  observable  en  the 
pUnei  of  cryatalliHid  minerals  are  termed  striR,  and  the  cryalal*  which 
exfaltnt  them  are  said  to  be  striated.  The  Strir  are  oommoidy  parallel, 
and  generally  indicate  the  direcliDn  in  which  cryelalg  may  be  deated. 
Stria,  In  Latin,  ricniCei  a  groove  or  chaiinel. 

Bulpkurtt.  A  metallic  mineral  in  which  the  metal  is  combined  with  ml- 
pQur.  In  these  minerals  the  metal  Is  not  in  the  state  of  an  oxide,  but  in 
the  metallic  state. 

Svgiematanl.  Such  minerals  as  are  lighter  than  water,  and  cwuequantly 
Bwiu  upm  it,  are  said  to  be  aupernaiant ;  from  the  Latin. 

TVtfrulor.    When  (bis  term  ia  used  in  relation  to  stracture,  it  ia  nearly 

.....         .  "to  eiprea  the 

e  termed  tab- 

Taughaeu  relates  to  interna!  texture.  Those  minerals  which  are  bruised, 

«r  suSfer  depreirioa  by  repeated  blows  Id  the  attempt  lo  fracture  them, 

■re  esteemed  to  be  toueh. 
lyonsluMfU.    A  mio'eral  through  which  an  object  cannot  be  seen,  but 

which  tnnataiii  some  light,  is  termed  transhicenL    Many  minerals  are 

translucent  onW  on  the  ^gea. 
Traniparenl.    ThoM  minerals  are  transparent  through  which  an  otgect 

may  be  dearly  seen. 
T^ibereular.    A  mineral  whose  nnevennen  of  surlace  arises  from  saall 

and  somewhat  round  elevations,  is  said  to  be  tubercular. 


Vttievlar.  A  mineral  Is  said  to  ba  vericular  when  it  has  smafl  and  some- 
what round  cavities,  both  internally  and  eilemally.  Lava,  pumice, 
limestone,  &,e.,  are  sometimes  vedcular.  From  the  Latin,  euiciila,  a 
little  bladder. 

Fitrestii.    Minerals  having  the  lustre  of  glass  are  said  to  poasese  the 
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